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FHOTOORAFHEO UFON TU£ WOOD WITHOUT PBNCILLINa. 

PHOTOGRAPHIC ART. 

' — ♦ — ' 

Xntooduction. — Within the last quarter of a century there has not heen a dis- 
covery more useful, interesting— I may say, more fascinating— than photography. 
Whedier employed as an assistant to the artist, or a means of sending home horn far- 
off scenes of war and death the portrait of a Mend, or the spot whereon, perhaps, he 
died or conquered, what can equal its truthfulness } what can suipass its beauty } 
By the aid of the sunbeam the physician may now delineate the gradual changes 
produced by disease, with a ££iithfulness hitherto unknown ; the architect can obtain 
the most elaborate details of a building in a few seconds. The art has been made sub- 
servient to the purposes of the artist, tilie naturalist, and the mechanic, and even to the 

antiquary, who, 

<' Bending o*er some mossy tomb 
Where valour sleeps," 

may be enabled to preserve a lasting memorial by this ait. Viewed in these lights. 
Photography may justly be considered the most important application of chemical 
philosophy to develop the powers of nature which modem science has discovered. 
Premising that the science is at present in its infancy, I shall endeavour to make the 
present manual as plain, as practical, and as comprehensive as possible, saying nothing, 
which might require to be afterwards unsaid, nor leaving anything unsaid which may 
be necessary to elucidate the subject, so far as our present knowledge extends. 

Wedgwood's BiscoTery, — The property possessed by the salts of silver, when 
decomposed by the action of light, was well known to the earlier chemists ; and 
M. Charles, a well-known French physician, exhibited in his lectures at the Louvre a 
paper capable of taking silhouette figures by the action of solar light, but he has left 
no account of his process. Mr. Wedgwood, therefore, was undoubtedly the first person 
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who recotdttd Mn iMiBptt %o vtse the tunbeams for photographic printing. In the year 
1802 he pttfcliihdl « piq^ in the Joumal of the Royal Institution, which he dMCribes 
as " an dficount of a method of copying paintings upon glass^ and ot middng profiles 
by the agency of light i^pws nUamfee of silver, with obiemttioiis by H. Dvvy/*— « fen- 
tlteman afterwards better lBtt»«ii te Sir Humphry BaTy. Freitt this paper, the eadfest 
we are aafiiMttlHd wiiSi ht whkh the dioeoyery of theae p wnLUM w ii present theara^Tes, 
the fbllofring eamets are ttekea : — 

** White paper, or tHttl» leather, moistened with a aolutien of nitrate of sih«r, 
undecgoes no chaai^e whtfn faa^t in the dark ; but on bein^ cacposed to the day^tight it 
speedily ohaiigos eolour, and i^ter passing through diflbrent shades of gray teoA brown, 
beeomea at kagth nearly blttck. The alteratioiis of colour take plaoe more speedUy in 
pioportiniL as the light is nroiBe intense. In tJie direct beam of IIm mil, tiro or thiee 
miattteft m» attfflsHMl tbo ^eoduee the full effect ; in the shade, Mvend houia mte ve- 
quired ; and ligltt iMMttiilled tlurough diffetent coloured giMses wst with difoioit 
degrees of inHnm^^ Thus il ia Ibwnd that ted z«iys^ or tlie eoBiBion anmbeams passtd 
through red giasi^ h«v« ^rory Uttb <^Bbat upon it« Tettov and gfeen are tttMe effectire, 
but violet or blue produce the most powerful and decided effect." 

" When the shadow of any figure is thrown upon the prepared surface, the part 
concealed by it remains white, and the other parts speedily become dark. For copying 
paintings on glass, the solution should be applied on leather ; and in this case it is 
more readily acted on than when paper is used. After the colour has been once fixed 
on the leather or paper, it cannot be removed by the application of water, or water and 
soap, and it is in a high degree permanent. The copy of a painting or the profile, 
immediately after being taken, must be kept in an obscure place ; it may, indeed, be 
examined in the shade, but in this case the exposure should be only for a lew minutes ; 
by the light of candles or lamps, as commonly en^ployed, it is not sensibly affected. 
No attempts that huve been made to prevent the uncoloured parts of the copy or profile 
from being acted upon by light, have as yet been successful. They have been Covered 
by a thin coating of fine varnish, but this has not destroyed their susceptibility of 
becoming coloured ; and even after repeated washings, sufficient of the active part of 
the saline matter will adhere to the white parts of the leather or paper to cause 
them to become dark when exposed to the rays of the sun. Besides the applications of 
this method of copying that have just been mentioned, there are many others ; and it 
will be useful for making delineations of all such objects as are possessed of a texture 
partly opaque and partly transparent. The woody fibres of leaves, and the wings of 
insects, may be pretty accurately represented by means of it ; and in this case it is 
only necessary to cause the direct solar light to pass through them, and to receive the 
shadows upon leather. 

" The images formed by means of a camera obscura have been found to be too 
faint to produce, in any moderate time, an effect upon* the nitrate of silver. To 
copy these images was the first object of Mr. Wedgwood iu his researches on the 
subject; and for this purpose he first used nitrate of silver, which was mentioned 
to him by a friend as a substance very sensible to the influence of light ; but all his 
numerous experiments as to their primary end proved unsuccessful. In following 
these processes, I have found that the images of small objects, produced by means of 
the solar microscope, may be copied without difficulty on prepared paper. This will 
probably be a useful application of the method ; that it may be employed successfully, 
however, it is necessary that the paper be placed at but a small distance from the lens." 
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Here we kaye the fint indicition of this great ditfcoreiy. SvbBeqiMntlyy about the 
years 1810-11, Seebeck made some intereBtmg disovreries as to the prodaction of 
ooloor on chloride of silver by solar radiations, the Tiolvt rayB rendermg it brown, 
the blue producing a shade of blue, the yellow preserring it white, and the red con- 
stantly giving a red shade to that salt. 

BMaord's MM«v«iy.— -In the year 1812, M. Berard bteught the resoU of some 
vakiable researches before a eommisnon composed of MM. Berthollet, Chaptal, and 
Biot, who state in their report that M. Berard had disooreied tiiat the chemical inten* 
sity was greatest at the violet end of the spectrum, and that it extended, as Ritter and 
WoUaston Jiad previously observed, a little beyond that extremity. "When he left 
substances exposed for a certain time tD the actiott of eash my, he observed sensible 
effects, though with an intensity contmually decreasing in the indigo and blue rays. 
Hence they considered it as extremdy probable, that if he had been able to employ 
agents still more sensible, he would have observed analegous e&eei». To show clearly 
Khe great disproportion which exists in this respect between the energies of different 
e^oured rays, M. Berard concentrated, by means of a lens, all that part of a spectrum 
which extends from the green to the extreme violet ; he also eoneenttated, by means of 
another lens, all that portion which extends from the green to the extremity of the red. 
This last pencil formed a white so brilliant that the eyes were scarcely able to endure 
it; yet the muriate of stiver remained exposed more than two hours to this brilliant 
p^nt of tight without undergoing any sensihle alteration. On the other hand, when 
exposed to the other rays, whurh were much less bright and less ho(^ it was blackened 
in less than six minutes. 

After some further remarks on the importanoe of M. Beratd's experiments, they 
proceed as follows :—** If we eonsider solar tight as eomposed of l&ree distinct substances, 
one ef which occanons H^ty another heat, and the third ek$mteai tombinati&fu, it wUl 
follow that each of these substanoes is separable by the prism into an infiml7 of different 
medififtMttions like light itself; smce we ftnd by eKperiantnt, that eadi of these proper- 
ties is spread, though unequally, over a certain extent of the speotrum ; and we must 
suppose, on that hypothesis, that there exist tkrm BpnirwM one above the other ; 
nam^, a calorific, a colorific, and a chemical spectmm. We must tikewise admit that 
each of the substances which compose l^e three spectrums, and even each molecule of 
iin«|«al refhmgibiHty which constitutes l3iese subetanoee, is endowed, like the mole- 
cules of visible light, with the property of being pohtriied by reflection, and of escaping 
from reflection in the same positions as the )iiitMid>us HM^isales/' 

From that time numerous experiments were conducted by several eminent re- 
searohers, including the disoovery of l^e more celebrated MM. Niepee and Daguene. 

Ihkguene and Niepce's Biscowery. — ^To the inventive genius of these gentle- 
men we are indebted for the first practical application of this great discovery ; but, like 
most great conceptions of the human mind, this art, as we have seen^ advanced by slow 
steps, and was indicated from time to time by the isalated fiujts [we have briefiy 
alluded te. 

The researshes of M. Niepee were oomiMBoed in 1814, but it was not till 18d6 that 
he was ttMide aware, by the indiscretion of an lyptician employed by both, that M. Dagueire 
was pumuing tlie same course of experiments. A correspondence between the two 
philosophers was the result, and henceforth their reseittcheB were pursued in eomiMn ; 
and se«M years later resulted in the discovery of this branch of the art einoe known 
as tlie Daguerreotype. In 1833, M. Niepee died, having communicated all his dis- 
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coyeries to M. Dagaerre, and, in 1839, that gentlomazi, with a most laudable abnega- 
tion of self, communicated his discoveries to the public. 

Fox Talbot's DiscoTery.— About the same time Mr. Fox Talbot, stimulated, 
, no doubt, by the patriotic example of M. Baguerre, published the calotype process, thus 
I giving birth to a new branch of the art. 

I That gentleman, it appears, had been carrying on his experiments for five years 
I previously, in perfect ignorance of what Daguerre and others were doing, and had 
aimed at a method by which the sensitiveness of the salts of silver was increased to a 
marvellous degree. I cannot do better than give an extract from his own communica- 
tion. 

After saying how marvellous it seems that, in a few minutes, a picture is produced, 
displaying the thousand florets of an Agrostis, with all its capillary branchlets, and so 
accurately delineated, that not one is without its little bivalve calyx, requiring to be 
examined through a lens, he proceeds : — 

'' And, again, to give some more definite idea of the rapidity of the process, I will 
state that, after various trials, the nearest valuation which I could make of the time 
necessary for obtaining the picture of an object, so as to have pretty distinct outlines 
when I employed the full sunshine, was half a second." He was then speaking of the 
paper used in the solar microscope. 

"Mx. Fox Talbot also published an account of his first pJiotogenie experiments (for 
this term was first introduced by that gentleman), and I shall again make use of extracts 
from it, as they will better convey an idea of his discoveries and their importance than 
any words of mine : — 

*■'■ la order to make what may be called ordinary photogenic paper," he says, ^' I 
select paper of a good firm quality and smooth surface. I do not know that anything 
answers better than superfine writing-paper. I dip it into a weak solution of common 
salt, and wipe it dry, by which the salt is uniformly distributed throughout its 'sub- 
stance. I then spread a solution of nitrate of silver on one surface only, and dry it at 
the fire. The solution should not be saturated, but six or eight times diluted with 
water. When dry, the paper is fit for use. 

" I have found, by experiment, that there is a certain proportion between the 
quantity of salt and that of the solution of silver which answers best, and g^ves the 
maximum effect. If the strength of the salt is augmented beyond this point, the effect 
diminishes, and, in certain cases, becomes exceedingly small. 

'< This paper, if properly made, is useful for all photogenic purposes. For example, 
nothing can be more perfect than the images it gives of leaves and flowers, especially 
with a summer sun, — the light, passing through the leaves, delineates every ramifica- 
tion of their nerves. 

" Now, suppose we take a sheet of paper thus prepared, and wa^h it with a 
saturated solution of salt, and then dry it. We shall find (especially if the paper 
is kept some weeks before the trial is made) that its sensibility is greatly diminished, 
and, in somp cases, seems quite extinct. But if it is again washed with a liberal quan- 
tity of the soluticm of silver, it becomes again sensible to the light, and even more so 
than it was at first In this way, by alternately washing the p&per with salt and silver, 
and drying it between times, I have succeeded ia increasing its sensibility to the degree 
that is requisite for receiving the images of the camera obscura. 

" In conducting this operation, it will be found that the results are sometimes more 
and sometimes less satisfactory, in consequence of small and accidental variations in the 
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proportions employed. It happens sometimes that the chloride of silver is disposed to 
darken of itself without any exposure to light ; this shows that the attempt to giye it 
sensibility has been carried too far. The object is to approach, as near as possible, to 
this condition, without reaching it, so that the substance may be in a state ready to 
yield to the slightest extraneous force, such as the feeble impact of the yiolet rays 
when much attenuated. Haying, therefore, prepared a number of sheets of paper 
with chemical proportions slightly different from one another, let a piece be cut from 
each, and, having been duly marked or numbered, let them be placed, side by side, in a 
very weak diffused light for a quarter of an hour. Then, if any one of them, as 
frequently happens, exhibits a marked advantage over its competitors, I select the 
paper which bears the corresponding number to be placed in the camera obscura/' 



CHEMISTRY OF PHOTOGRAPHY. 

Oeneial Remarks.— The wonderful discoveries announced by M. Daguerre 
and Niepce, and Mr. Fox Talbot, produced a host of followers, who have brought them 
to the highest perfection. M. Olaudet, one of the earliest, discovered a mode of taking 
objects by subjecting the plate to vapour of chloride of, iodine. Messrs. Fizeau, 
Gaudin, and Leon Foucault, by the aid of divers preparations of bromine, obtained 
impressions with great rapidity ; and, in 1840, M. Fizeau succeeded in fixing the 
image by means of chloride of gold. 

Having thus Introduced the subject in the words of the respective authors, and 
given a brief history of subsequent discoveries, I shall now, previous to going into the 
manipulating branches of the science, devote some little space to the chemical agents 
which we shall use^ and recommend the reader to make himself as much acquainted 
with their nature and photographic properties as possible ; for I can assure him that if 
he does not do so, the time spent on the study of the science will be almost thrown 
away. 

The first of the photographic chemicals which will come under our notice, taking 
them alphabeticaUy, will be — 

Aeetio Acids— The strongest acetic acid, named f' Glacial," and sometimes "con- 
centrated acetic acid,'' from its property of becoming solid at low temperatures, contains 
only about one-sixtieth of its bulk of water. The crystals melt, at about 50% into a 
pungent limpid liquid, with a smell resembling strong vinegar, of which, in feust, it is 
the base ; the distilled vinegar of the shops being acetic acid diluted with from 5 to 7 
parts of water. It is often contaminated with a trace of sulphuric acid, which may be 
detected by the addition of a little chloride of barium, when, if any sulphuric acid be 
present, we obtain a white precipitate. 

Acetic acid is of the greatest use in all the photographic processes which require 
development, as it governs or checks the action of pyrogallic and gallic acids, and the 
sulphate of iron on the salts of silver undergoing decomposition ; it preserves the whites 
or parts of the picture not acted on by light ; it also keeps the picture clean by prevent- 
ing any decomposition, except that caused by the light. I may add, that tartaric and 
formic acids are sometimes used for the same purpose, but I am inclined to give the 
preference to the acetic acid. 

Acetic acid is also the best acid for correcting the alkalinity of the nitrate of silver 
bath, which will be explained at length as we proceed. 
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Albumen, or white of egg, is Tery much used in preparing the surface of paper 
for positive printing. It is thoroughly beaten up with water and salt, the action of 
the nitrate of silver partly coagulates the albvmen, and in turn is converted into 
chloride of sodium by an excess of nitrate of silver — a combination extremely favour- 
able to the production of a picture by the action of light. Albumen, containing small 
quantities of sulphur and phosphorus, gradually discoloure the solution of nitrate of 
silver used for exciting or making sensitive. This discolouration may be easily re- 
moved by scraping some pipe-clay into the solution, stirring it up, and allowing it to 
remain for a day or two, and then filtering carefully. Albumeu cannot be used with 
ammonia nitrate of silver, as the alkaline action of the ammonia would prevent 
coagulation in the albumen, and cause its separation from the paper. 

Alcohol. — Alcohol must not be confounded with " spirits of wine," as the latter 
contains a considerable quantity of water, which would prove almost fatal to the col- 
lodion process, causing a precipitate of the cotton and a separation from the ether : a 
proof of this may be seen at once n a collodion picture that has been taken with a 
coUodion containing much water in the alcohol. Upon drying it, and viewing it by 
traaemitted light, you will at once perceivtB that it has a ffrcdn something similar to 
Jine fntislin, so that it is of the greatest consequence to obtain the alcohol as free f^om 
water as possible. To do so it will be best to mix quick lime, powdered, and alcohol 
together in equal weights, by distilling both together ; tiie alcohol will corns oyet 
pure, leaving die water with the lime, for which it has a great affinity. 

Ammonia is, or ought to be, only used photographically for the purpose of making 
ammonia nitrate of silver ; for which process see Sih'vr. It shotdd be kept in a stop- 
pered bottle, as it rapidly absorbs carbonic acid &om the air, which converts it into 
carbonate of ammonia.' 

Biehloruk of Mercury, or corrosive sublimate, is a highly poisonous salt, vtry 
sparingly soluble in water, unless free hydrochloric acid be present. It is used for the 
pttrpose of improving glass pictures — of which more anon — and for removing the ydlow- 
ness sometimes caused in the lights of a print, when the gold colouring bath is used. 

Bromine,— Tins is a deep reddish-brown liquid, fuming strongly at common 
temperatures, and highly suffocating. It exists in sea-water combined with mogBesituKi, 
and is closely analogous to chlorine and iodine, having strongs affinities thim the 
latter and weaker than tiie former ; that is to say, bromine would disi^aoe iodine, and 
chlorine would displace bromine. It is sparin^y soluble in water, soluible in e^eohol, 
more so in ether. 

Bromide of Botmiium is a mixture of bromine and caustic potamh, heated to ved- 
ness to drive off the oxygen from the hromate o£ potash, the laitsr beccmiiDg bretnide 
ef petoBsium on the loss of its oxygen. It is used for the formation of bromide of 
silver (see Stiver), 

{Jhlorine is a greenish-yellow gas, of a pungent and suffocating odour. As has 
been remarked, closely analogous to the other two of the group, bromine and iodise, 
the gas has a density of two and a half times heavier than dr. It is found abva- 
dantly in nature in combination with sodium, in solution in sea^-water and roo^L-ealt ; 
and is very useful in the arts for its bleaching properties. It has such a strong 
affinity i&t hydrogen that it absorbs it greedily, thus breaking up the structure of the 
organic substance, the latter being bleached by destroying its colour* It can be always 
diseovered, either free or in combination, by a solution of nitrate of silver, with Which 
it forms a white precipitate (chloride of silver). 
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Chloride of Sodium, or common table salt, is very useful to the photographer, 
fts it bears the same relfttion to the positive printing that iodides and bromides do to 
the negativo. Its sources are inexhaustible, being found in large quantities in the 
dcean as a solution, in the earth as a solid. It is a eombination of chlorine and 
sodium. It fuses inthout decomposition at a dull red heat ; but if the heat be pushed 
too far it sublimes, and the melted salt on cooling becomes a hard white concrete mass. 
It is sparingly soluble in weak alcohol, but nearly insoluble in absolute alcohol ; it is 
Soluble in three times its weight of water, and crystallizes in cubes which are anhy- 
drous (without water). As chloride of sodium is often contaminated with chlorides of 
magnesium and caleium, also sulphate of soda, it is best if you can obtain it pure. 
You must do so by neutralizing hydrochloric acid (spirits of salt) by carbonate of 
BOda. As has been already noticed, it is a very important salt in photography, being 
used most extensively in the preparation of positive-paper. 

Chloride of Ammonia, or muriate of ammonia, is a soluble salt formed by the com- 
bination of chlorine and aftimonia. It contains more chlorine than an equal weight of 
chloride of sodium, and may be used instead of that salt in the preparation of positive 
printing paper. 

Chloride of Silver, formed by a combination of chlorine with a solution of nitrate of 
silver (see Silver). 

Chloride of Geld. — Take three parts nitro-miiriatic acid, put it into a cup, and drop 
^ piece of pure gold into it one-third its weight ; let it evaxwfrate until chlorine 
vapour is disengaged, then let it crystallize. An impurity somctimee found in the 
iodide of potassium (which see). 

Chloride of Potafsium.—When there is much carbonate of potash in the iodide, it 
nifty be recognised by the crystals being v=ery small and deliquescent (becoming Moist 
when exposed to the air). The carbonate of potash is strongly alkaline to test-paper, 
and not very soluble in alcohol ; indeed it is a question if it is at all soluble in absolute 
alcohol, but it is soluble in some degree in the weaker alcohols, to whlteh it commiini- 
eates an alkaline reaction. 

The next impurity which comes under our notice is the sulphate of potash. Thia salt 
ie decidedly not soluble in absolute alcohol, and the iodide of potassium may be freed 
from it by being dissolved in very strong alcohol. The presence of the sulphate of potash 
may be detected thus : —Make a solution of chloride of barium, and add a little to a solu- 
tion of iodide of potassium ; a slight milkiness need not be noticed, but if a decided 
white precipitate fall down, then you must eidier reject the iodide of potaisBium, or 
dissolve it in the strongest alcohol, when the sulphate being insoluble will remain 
undissolved. 

We have now to consider the chloride of potassium. The presence of this salt is not 
so easily ascertained^as either of die others ; indeed it is rather difficult, and to dtseover 
an alkaline chloride in the iodide of potassium you must proceed thus : — Make a solution 
of the iodide suspected, and make a solution of nitrate of silver of the same strength, 
say twenty grains of each to one ounce of distill^ water, mix and add to the iodide of 
silver a little liquor ammonia ; if any chloride of silver (or chloride of potassium, 
which would form a chloride of silver) be present, it will dissolve in the ammonia, and 
after filtration may be precipitated by the addition of pure nitric acid ; the iodide of 
silver must be well washed previous to the addition of the nitric acid, for as the latter 
often contains fraces of chlorine, the presence of any free nitrate of silver, by combintng 
with the chlorine on neutralizing, would very likely cause an error ; it is of great ini' 
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portance that the iodide of potassium should be pure, as otherwise it may cause a 
great deal of trouble ; it would not matter so much if the nature of the impurity were 
known, as in that case we could take steps to counteract its influence. 

Cyanide of Fotassium is a highly poisonous salt, formed by the combination of 
cyanogen gas and potassium. It generally contains a large per centage of potash, from 
which it may be freed by boiling in alcohol, which on cooling deposits it in ciystals. 
It has a strong smell of prussic acid, and is freely soluble in water. It dissolves iodide 
of silver, and is used for that purpose in clearing away all the unaltered iodide of 
silver fi-om the negative (a positive if on glass). It also removes the stains of nitrate 
of silver from the skin or linen. When using it on the fingers, be careful that it does 
not get into any cuts or sores, as it is almost as poisonous as prussic acid itself. 

£ther is a highly volatile, inflammable spirit, obtained by distilling alcohol with 
sulphuric acid ; the latter in its re-action removes one atom of water, and by so doing 
converts one atom of alcohol into one of ether. There are three kinds of ether sold in 
the shops— ordinary rectified ether, washed ether, and washed and re-rectified ether. 
Ether is a most important photographic chemical, being the solvent of *' gun cotton,'' 
with which it forms collodion ; and it is very necessary that it should be pure. It 
should not have an acid re-action with test-paper ; it should not tnm an alcoholic 
solution of iodide of potassium rapidly brown ; it should not have a high specific 
gravity from' too much alcohol or water ; and it should be free from any smell of 
essential oils or of acetic ether. Provided ether be free from these defects, it matters 
very little which ether be used ; if the ordinary rectified ether be pure, it will be the 
most economical. I shall treat this subject more fully when speaking of collodion. 

Formic Acid is a fuming liquid with a pungent odour ; it reduces the oxides of 
gold, silver, and mercury to the metallic state, and is itself oxidized into caibonic acid. 
The alkaline formiates possess the same properties. It is rather difficult to determine 
the strength of the commercial formic acid, it being always more or less dilute. It 
may be obtained in its full strength by distilling formiate of soda with sulphuric acid. 
It inflames the skin in the same manner as the sting of an ant, from which it gets 
its name, being oiiginally discovered in the red ant {formica rufa)^ but is now pre- 
pared on a large scale by distilling starch with binoxide of manganese and sulphuric 
acid. 

GaSie Acid. — This is obtained from gall-nuts, of which the best kind come from 
Turkey, being called *^ Aleppo galls." The galls are exposed, after being powdered, 
to the action of the air for a long time — five or six weeks. The mass must be kept 
moist during the operation by the addition of a little water from time to time. Thus 
the gallic acid is gradually formed from the tannic acid first produced, the gallic acid 
crystallizes in long, needle-like, silky crystals, having an astringent taste, taking about 
100 times their weight of cold water to dissolve them ; though, when boiling, three 
times wiU be enough. They can be easily purified and separated from the mass by 
boiling up in water, filtering the mixture while hot, and setting aside to cool ; the 
gallic acid will crystallize on cooling. Gallic acid is but feebly acid, and is a very 
important agent inreducing the silver in the Talbptype process. 

Although not strictly in its alphabetical order, I shall now introduce a substance of 
great importance, produced by the action of heat on the gallic acid. 

Fyrogallie Acid, — At a temp«^rature of about 410° Fah., gallic acid is decomposed, 
and a white sublimate forms, which condenses in lamellar-crystals. Unlike gaUic acid, 
the new substance is exceedingly soluble in water, and is of the greatest importance in 
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the development of collodion negatiyee, from the avidity with which it absorbs oxygen. 
Although termed an acid, it is perfectly neutral. 

Gelatine. — This is an organic substance, obtained by boiling bones, horns, hoofs, 
calves' feet, or similar animal refuse, into a jelly, which, in the mass, is termed " m$ ;" 
or, when dried and cut into slices, •<* glue** Isinglass is a similar substance, obtained 
from the air-bladders of a species of sturgeon, and heretofore has been prepared chiefly 
in Bussia. 

Gelatine softens and swells in cold water, but scarcely dissolves until the water be 
heated ; on cooling, it forms a tremulous jelly. An ounce of water will dissolve, when 
hot, about three grains without gelatinizing on cooling. It is somewhat analogous to 
albumen, but does not form any compound with the oxide of silver, as the latter does; 
hence its different action. 

Chid. — Chloride of Ghld when in solution is a bright yellow colour when diluted, but 
a deep red when concentrated. In the solid state it is a red deliquescent mass, without 
any apparent regular formation ; and, although chemically neutral, it is acid to test- 
paper. Its chief use in photography is the property it possesses of blackening the 
shadows of a positive print, which it does to a wonderful extent. It is easily 
decomposed by sulphurous acid« charcoal, and many of the vegetable acids ; also by 
protosulphate and protonitrate of iron. The addition of ammonia to perchloride of gold 
forms the dangerous compound ^^fulminating gold.** Hyposulphite of gold, or Sel d'Or, 
is a double hyposulphite of gold and soda, and is formed by the reaction of hyposulphite 
of soda on chloride of gold. It is very valuable in colouring positives on paper, and is 
very easily decomposed. It will be more fully noticed under the head of ** The Colour- 
ing Bath." 

: Sydroehlorie Acid is a volatile gas, exceedingly soluble in water, forming the hydro- 
chloiic or muriatic acid of commerce, which contains from thirty to forty per cent, of 
gas. It is used in the formation of chloride of gold, in combination with nitric acid, 
and for producing the yellow perchloride of iron. 

HydrostUphaie of Ammonia is formed by passing sulphuretted hydrogen gas through 
ammonia. It is used for the purpose of separating silver from hyposulphite of soda, 
to darken negatives, and for testing solutions for silver, &c. 

Hyposulphite ofSodft^ and the hyposulphates of gold and silver, will be fully described 
under the head, " The Colouring Bath." 

Iodide of Fotassium,— This salt, as the reader already knows, and I think there can 
be no objection to these facts being often repeated, is one of the salts chiefly used for 
the production of iodide of silver. Iodide of potassium is generally made by dissolving* 
iodine in solution of potasli until it acquires a slightly brown colour. This solution 
contains not only iodide of potassium, but iodate ofpotashy which may be got rid of by 
evaporation and heating the residue to redness, when the iodate parts with its oxygen 
and is converted into iodide of potassium. 

Iodide of potassium has the following properties : — It forms white cubic and pris- 
matic crystals, which should be hard, and scarcely, if at all, deliquescent; it is soluble 
in less than its own weight of water ; alcohol will dissolve from two to eight grains to 
the drachm, according to its strength— the stronger the alcohol the less it will dissolve ; 
etJier mil not dissolve it at all. Iodide of potassium as sold in the shops is nearly 
always slightly impure from the presence of carbonate and sulphate of potash. 

Litmus Paper, — ^This is of the greatest use to the photographer, as it enables him to 
tell almost at once whether his solutions are acid or alkaline. It is made by soaking 
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porottt paiier m a scdutiau of HtnMM» dige^M in iM^t valwr;. tbe papcvr when di^ « 
quite blue, but in the presence of any aeid 3 »o »o «o# ze4i, irhicK ohfMBkges bafik agiain. tff 
bibe when broxgbi in eontact vith fm alkali ; tho sod Iktmiift ptper< i* made hy dijiying 
the Uuo paper in vftter eentftining one ok tve dxope of snlpbuarie acid tn the pint.. 
laJmam is a Togeiohlfi wihiitan o e pEoeiomd fren Tacioua Uc^wn^ whi9h g^ow on vocjia 
moar the fN». 

Protosulphate of Iron is the green copperas of commerce. It dissolves in, about ltd 
o^n weight of wator> «ftd whm in aohiUon it m used ai a deyeloper foe pontiyee on 
g^^Ma; it impfOYeft hj use and exposure to the aixy and is esteusively used by ph^o- 
graphers, 

ProioH^aie «/ Jron. ^Thi« is another salt of iron, used for the developweat of 
positives on glass; but has nothing to recommend it for une in prefereo^e to the 
protosulphate. 

j^Hric AeH is much used in the pi^paration ef pyroxyline, for whieh purpose it 
ought to be of the stroBgest possible desoription. It is oft^n contanunated with 
ehlorine or sulphuric acid ; the presenoe of chlorine may be detected by diluting the 
aoid with an equal bulk oi distilled water, and then adding a few drops of nitrate of 
ttlver 8elution-*-a milkiness (chloride ef silver in suspension) denotes the presenee of 
ohlorine. Sulphuric acid may be detected by the addition of a little chloride of beriun^ 
which, with the snlphuiic aei4> will form an inaoluble precipitate of sulphate of baryta. 

Mtnti0 ofPoiwhy or saHpetre,, is a very abundant natural product. It often con- 
tains a large proportion of chloride of potassium, which may be detected by dissolving 
a email podrtion^ and adding a few deeps of nitrate of silvw ; when, if the chloride of 
potassium be present, the never-failing chloride of silver will be formed. 

Jirt>a^9e/'Zea^is made by dissolving the metal, or it» oxide, in excess of nitric 
acid diluted with two parts of wator. It forms, with sulphuric acid or soluble sul«> 
phatea, an insoluble sulphate of lead. 

Silver Solutions. — Silver and Us di^rent, solutions are all^important to the 
photographist 

Nitrate of Siher. — ^Nitra^ of silver, or^ mere eonrectly epeakingi nitrate of the 
oxide of silver, is made by dissolving pure silver in nitrio aeid (aqua fortia), which 
pacts witibi oixyg^a to the eilvea:^ forming an oxide of silver, and that in turn becomes 
dissolved by another portion of the nitric acid. Nitrate of eiilver eirystaUi^es in white 
soalea When the solution has been boiled down nearly to dryness^ the cry^staU have 
a hitter metallic taate, and are very soluble in water, which wi^l ^asolve about its own 
weight. The nitrate iLsed for photographic purposes should be dissolved in distilled 
Wiater and re-crystallized, so as to be deprived of aU traces of the mtric aoid. A 
solution of nitrate of silver in distilled water is soare^yv if at all, affected by light, 
unkas. it be brought in contact with organic matter, -whesEk it becomes speedily decom- 
posed, and thus it becomes so useful in photography ; for if we wa^ a sheet of paper 
over with a solution of the nitrate of silver, and place on its surface any opaque :]6gure, 
si»ch as a coin, a leaf of a tree, or, what is better, a piece of black network, pressed to 
the surface by a sheet of glass, we shall, by exposure to the rays of the sun for a 
few minutes, obtain a correct oopy of the figure ; hut with revised effects, the parts 
uneovered being bla(^, the parts covered rcnuiiniiig white. We thus farm what we 
call a negative piciture ; for exainple — ^If we take three letters out out of qai-dboard 
(F:ig. It), and place them on a piece of paper w^ed with a solution of nitrate of 
silver, press them close by means of a sheet of glass, and enpose it te the sun's rays for 
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ftipe or six minutes^ we shall oMain a picture simihff to Fig. 2, and tikis also is Ifhe 
|weoee» by ir%ich tHe poitraii at tke kead of titis Tretttise was ^bUdfied by a Teiy Mt 
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Fig.l. 



Fig. 2. 



experimentalist. The negative was oI?t|iined by the usuaj T^Ibotype process, and the 
positire by placing the negative upon tJie prepared wood. 

Now it is very obvious that, by removing the nitrate of silver from the white parts 
of the yapcr, and thus protecting them from any further acton of light, we can, by 
repeating the experiment ai^d using the negative just obtained, instead of the card- 
boai^ Wttersy obtain a perfect copy of the latter. This is tbe principle of photogre{>hic 
seproduction — Having once produced a negative, whether in the camera or by contact, 
th» number of oo|dfi9 that may be obtained fropn ijk are almost without limit. 

Nitrate of silver, w^hen melted iq. a erucibl^ and ca»t ijito moulds giving it a shape 
reaombUn^ pieees of pipe stems, beeamefl i^ Itmar eamiie- uaed in sw^geiy ; but this is 
scarcely pure enough for photographic purposes. It will be always better for the 
amateur toi proeu^^ tbe^ white re-crysU^aed lutiate. If the nittrate obtained fron the 
chemiit oir othcorwise exhibit tsa^ds ot nitric aeid, the latter may he gpt rid of by heating 
tha crystala carelnUy ta sonke few ^egvee« above boiliog water for a short time. This 
mu9t be. don^ in a gU«A or pore^ain veseel^ as almost every metal has the property of 
decomposing the natrate. So loosely is it combuobed with the oxygen that even light, 
as I have already s^ws^ reduuoes it. If jecai take a solution of nitralte of silver^ no 
matter what i« the atreogth, and immAnte in it a clean 8t;dp of copper, brass, iron, 
^ino, 1»n| or any otheir of the base metals, you will at once see that sa aoticd com* 
mmceSi the silver beii^ thrown down a» at metallic powder, and the other metal 
bacomea dissolved \ m oUber word% the silver haa so slight an ajffilnity (or Uking) lor 
exygen,, that the slighteet. ^rce is al>le to s^pa^^ate thenk Thi& gives u# anofther reason 
why silver is so very us^nl in photography. 

iijilh €/3Uv^,-^'We<iaj^ very easily ol^Ktain a great many saXi^of silver by double 
deoomposition. I shall explain the meaning of double decomposition by a simple eas- 
periment, anid en^ ako thM is eseentiaUy photographic :^TaJFe nitrate of silver, 30 
grains ; distilled, or boiled rain water, 1 ounce (when the nitrate i^ dissolved take in 
another measure) ; camaMi saU (chloride of sodium), 10 grains; water, i\o.t necessary 
to be distilled, 1 crunee. Now, if we pour the oommon salt solution into the silver 
(me* we obtain direotly a white ourdy pceeipitate, perfectly insoluble «ven in hoUing 
W9ter or nitric acid. This ia ehlosride of silver, or a mixture of metalUe silver and 
chlorine. The double decomposition takes place thus : — 



Nitrate of silver 



iNitrie acid 
Silver 



Common salt. 



SGhlorine- 
Sodium - 



^ Chloride of silver 




Niinlse 

of 

Soda. 



The ohlorine, havings a strong aflBlnity for tlie silver, joins it ; and t'le nitric acid being 
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set free, Tery good-liumouredly goes orer to the sodium. We thus obtain one of the 
most important salts used in photographic printing. Expose the white powder to the 
light after washing it seyeral times in fresh water, an operation easily performed 
because of its insolubility ; and you will observe that it darkens all oyer, and presently 
becomes black. But do not for a moment suppose that it has blackened all through. 
No ; the smallest possible quantity of the surface only has been acted on, the thinnest 
possible layer only blackened ; remove the upper surface in the slightest degree, and 
you will find the part underneath perfectly white. Bear this fact in mind, as I shall 
have to refer to it more fully on another occasion. 

Iodide of Silver. — This is produced in a similar way to the chloride, with? the ex- 
ception that we here use iodide of potassium, which by double decomposition, as before, 
produces — 

Nitrate of silver . . j |\^^^ .^^ ^--^..^^^ Nitrate 

J^ Iodide of silver. ^^ of 

Iodide of potaadun. |I^— V -"^ ^*^""- 

"When the two solutions are mixed in the following proportions : — ^Nitrate of silver, 
20 grains ; distilled water, 1 ounce ;— iodide of potassium, 20 grains ; water, 1 ounce— 
a copious yellow precipitate is produced, which, like the chloride, is insoluble in water 
and nitric acid. 

This salt, when perfectly pure, is not changed by the action of light ; but if any 
excess of nitrate of silver be present, it becomes decomposed. The decomposition, in 
this case, has the property of proceeding onwards to blackness by the agency of the 
numerous developing solutions that we use, and that after the decomposition has once 
commenced. In this salt and the bromide of silver, being nearly alike in their nature, 
we observe the base of all the solutions for papers used in the camera. " 

Bromide of Silver. — This salt is produced in the same manner as the iodide, using 
bromide of potassium instead of the iodide. If you use any bromide or iodide, such as 
the iodide of tin, iron, zinc, mercury, cadmium, sodium, &c., you will obtain the same 
result, the oxygen going to the metal, the iodide or bromine going to the silver. In 
photographic experiments, however produced, the iodide of silver and the bromtde of 
silver are always the same when in the solid or crystalline state. 

The iodide of potassium, and the bromide also, have the power of dissolving the 
iodide or bromide of silver when added in sufficient quantities, a property of which. 
we avail ourselves for the formation of iodized and brominized papers, to be explained 
more fully hereafter. 

Acetate of Silver.^The tLcetaie of silver will be found very useful in correcting a 
new nitrate of silver bath for collodion negatives, and may be made thus : — Neutralize 
one ounce of acetic acid by adding sufficient carbonate of soda, and add it to one ounce 
of distilled water, containing about 100 grains of nitrate of silver in solution. The 
action is thus represented : — 



Nitrate of ( Nitric acid - 



silver solution. ( Silver ^j . ^**""*^^^,,^ Nitrate 

"> Acetate of silver Z^>- of 

Neutralized /Acetic acid -^ ^^^^^^'^"^"'^ soda. 

acetic acid. (Soda ^^""^ 

ffypotulphite of Silver.— This salt is formed by the action of hyposulphite of soda 
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oa nitrate of chloride of silver, and will be more fully treated under the head of 
Colouring Baths. It is very soluble in an excess of hyposulphite of soda, and its chief 
photographic use is in connection with that salt, to impart those rich brown or purple 
tints so much admired in finished photographs. 

Ammonia NitraU of Silver, — This is one of the most useful and important compound 
salts of silyer ; it is extensively iise4 in printing, and may be made thus :— Dissolve in 
one ounce of distilled water fifty grains of nitrate of silver, and then add, drop by drop, 
liquor ammonia until the brown precipitate first formed is gradually redisaolved ; 
when filtered it should be put away in a dark bottle and kept from the light. 

On ike Meant of Recovering Silver from Old Solutions. — ^This may be done in various 
ways. One of the most simple of the many is to insert a strip of clean zinc or copper 
in the solution of silver, and let it remain until the silver is all thrown down ; but 
old hjrposulphite of soda solution, containing silver, must be treated in a different 
manner. 

To recover silver from the latter, it will be necessary to pass a stream of sul- 
phuretted hydrogen through the solution, or to add a sufficient quantity of hydrosul- 
phuret of ammonia to precipitate the silver, which will be thrown down as a 
sulphuret in either case. The first is the most troublesome, but by far the cheapest 
method. 

To make and pass the sulphuretted hydrogen gas you will proceed thus :— Get a 
large bottle, to which fit a piece of gutta percha tube bent thus (Fig. 3), which 

must fit in the neck or mouth of the 
bottle air tight, then put into the bottle 
about a quarter of a pound of sulphuret 
of iron, and about three>quarters of the 
contents of the bottle of water, to which 
has been added an eighth part of sul- 
phuric acid (oil of vitriol), place the 
gutta-percha tube in its place, and the 
other end must go in the solution of 
hyposulphite of soda and silver, touch- 
ing the hottom of the vessel ; the sul- 
Kg. 8. phuretted hydrogen escaping up through 

the liquid decomposes its parts, and throws down the silver, the latter, as I have said, 
becoming a sulphuret of silver. A represents the bottle, B the vessel containing the 
hyposulphite-solution, C C the gutta-percha tube, D the solution of water and sul- 
phuric acid, E the solution of hyposulphite of soda and silver, F the bubbles of sulphu- 
retted hydrogen, and G the sulphuret of iron. The action must be continued until all the 
sflver is thrown down, which may be ascertained by adding a little hydrosulphuret of 
ammonia, or by agitating the solution and smelling it ; in the former case, if any silver 
remain there will be a black precipitate, and, in the latter, if the smell of the sulphu- 
retted hydrogen be very strong from the liquid, it is a proof that all the silver has been 
thrown down. It may be as well to state here that the fumes, or gas, of the sulphu- 
retted hydrogen is very poisonous when in a concentrated state, and, therefore, the 
operation should be carried on . out of doors. The hyposulphite solution should be 
frequently stined. 

"When all the silver is thrown down, it must be collected and washed on a filter by 
pouring water through it until the latter passes through quite clear, and will not give 
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ja freeipitate with a few drops of nitrate of silver solution; the black mass remaking 
jxn^.nMr be boitled up with mtrie aeid one part, water two; when all the' red fumee 
: ceanr to be erolyed, the Bolatiim is to be dilated with water and filtered to get rid of 
I any insoluble matter, which principally consists of snlphvr yrith perhaps aama]! 
i pevtion of chloride of silxer uid sulphiiret ; if the nitrie aeid contains- any traee of 
\ chfonne, or if the insoluble portion be large in quantity, you may heat it pretty strongly 
I on a pieoe of iron plate to get rid of the sulphur, and dissolxe the remanning portion in 
' a rtvong sohitioB of hypoeulplxite of soda, and add it to the colouring hypo-bath. The 
solution that has been passed through the filtw will be a solution of silTer in nitric- 
' aeid^ or nitrate of dih«r, bat will not be pure enough for photegraphie use ; it will be 
; bettor to eonvert it into ehkride of silvet by adding a sc^utien of common salt, and 
' wadiing the precipitate two or three times. The chkride, or sulphuret of silver m|iy 
be converted to metallic siliver by fusing it in a crucible with twice its-weight of «af« 
j bonate of potash, or a mixture of carbonate of potash and soda. When the heat has 
> beee carried on suffieiently, the whole flux may be poured out of the erueible^ or 
i the crucible and its contents may be allowed to cool, when the silver, a beautifuUy 
] brighft button, will be feunid at the bottom-. 

I Of^ the Means of Omveriing GMaridt into KitraU of Stiver, ^^9 we already ]cilo%F 
I that nitric acid, even when boiling, will not act on the chloride of silver, we miut g^a 
! little round to bdng the twe together, and the best method of obtaisiiig that impoo'tlait 
result win be as fallows :-— After well waehing the chloride, pour it out into a Oat dx/^ 
in which place a bar ot metallic zine in contact with the chloride, a small quantity of 
oil of vitriol diluted with four parts of water is then added, until a slight effervescence 
is seen to take place. The dish must then be set aside for two or three days, and must 
not be disturbed in any manner. The reduction commences with the chloride imme- 
diately in contact with the zinc, and afterwards radiates in all directions. When the 
whole tiiass has become of a gray colour, the bar of zinc is to be carefully removed and 
the adhering silver washed of^ with a small Stream of water. In order to insure the 
purity of the silver, A fresh addition of oil of vitriol must be made after the zinc has 
been removed, in ord^ to dissolve any fragments of metallic zinc whidi may have 
become detached by accident, and after the digestion has been continued for a few hours, 
the gray powder is to be washed several times with water, until the water whi«^ runs 
off will not give a precipitate with carbonate of soda ; it may then be converted into 
nitrate of silver by boiling with nitric acid one part, water two, and evapbtated to 
crystals. The above formtila is not so expensive or troublesome as the fusini^ with 
carbonate of potash; Bear in mind^ that yon must pour the oil of vitvict int* thr 
water, and the vessel in whieh they ture mixed must be- such as -wSlsitmd ^e»t^ 

Oxide of Silver is an olive brown powder obtained by adding potash to nstfatetof 
silver. It is soluble in byposu^hite of soda, cyanide of potassinm, ammmkL, .«iid 
nitrate of ammonia^ 

Sit^kuric Aeidf or oil of vitriol, is an acid possessing intense obemical pof^tn^MmA 

readily displaces the greater namber of acids from their salts ; it cleturs organic Mib^ 

stanoes by depriving them df water, and converts ikohol into ether by- th& naBut 

means, and is one of the elements used for the production: of gun-ootton. ItAtatftioar i* 

[ the 'Utter case will be more fully explained further on. 

j Tetrathionie Aeid.— {Bee " Colouring Bath.") 
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ON THE OPTICS OF PHOTOGRAPHY. 

▲•ttoit^ UgkU— HaTing, far Hie preBUity ^mihed tbft nMtiasiT- reioaribi oa 
Bh ut t ftiap hic ClwnriBtrjry I diall proceed to explain tho opiical and aetinioal (or 
dMBoieal dmxm p ^ti mf ray poiwer) aotian of light on surfaeM prepared pfaotogT»- 
pkioaUjr ; and I may remack, «» pMMmt, that, bst for our kavrledge of this chemieal 
action of light through glass, all ofor chemieal knoirtedge ol tho theory of photo* 
grapbyi' wvald bo petfeetly iiiele« ; we oould no* more obtain a perfect copy of a 
tzee, a Jwofe, or abay-atad:, than we eofold fly-^tbia being aaother proof, if such be 
OMseiaary, of liow dependent one braneh of SBience ia ontaaother, 

light, the agent by wfaicb we are enabled to d^ict nature or art with an acenraey 
thsl baiBM thecmoat enperieoced artiBty.itt deriyed fiom the fun. Tme it is that there 
ajR other aonroea of light; bat at present wa haTO nothing to da with theiii^->we 
mart' «oBikiifr onr attentieA to aolar li|^ and the che»iaat ohmge it prodneea. 
T]iar|^omBs%ht, whieh 

** WiM glren to quteken slunt lxila g na ta i e, 
And iBBdtlie sMMens'slMr rmmltnOm 
Ovnrtbaiiertite'bceMt of mxOutr earth," 

now pours forth its beams, and in a sense not dreamed of by thepoet^ diipanfles 

" Life and light on eyery side ; 
Brightening the mountain cataract, dixnly spied.*' 

And yet bow little do we know of the nature of a sunbeam. A solar beam of Vtf^ 
is a bundik of rays, a ray being the smallest portion of light which can enaoate 
from a luminous body. Each of these rays posseaaee 
distinctiye characters, both as regarda their chemieii 
functions and colours. Sir Isaac Newton proved that 
the white light emitted from the sim ia not so simple 
as it appears, but is composed of yiyid colours and 
tints which we may« prove to our own satisfaction, 
by performing the beautiful experiment called ^' New* 
ton's Analysia of Light,'' being a prism (Fig. 4), 
or triangular masa of glass, which is so contriyed 
that it may be adjusted to any angle, or placed in 
any required position. The flutters of the- room 
being, dosed, we may admit a ray of light either by 
boring a hole in the shutters or separating them a 
Uttle. 

The ray of light A E (Fig. 4), being admitted into 
tbe darkened roomi by laeans of ahole A. in the shutter. It will be seen that the space 
between the i&ntter and the spaotator is trayersedby the sunbeam or ray of light, which 
appears to eame little particles of dust to dance in the atmosphere of the room. This 
appeamcey however is owing to the illuminating power of the sunbeam contrasting with 
the other darkened or non-illununated space in the room, which renders the small 
particles of dust floating in the air yiaible; As soon as the prism B C (Fig. 4) is placed 
ia the pafah of the sunbeam^ so aa to allow it to fall on one of its angles B, the ray 
w31 ha refraatedy or bent out of its oouzae,. so aa to pass towards the back of the 
prism (as in the line D), and not in the same line A E that it would otherwise hare 
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done, had not the prism been interposed. Another effect also takes place : an ebn- 
gated delicately-coloured image is formed upon the wall D E ; and if you stand at 
a short distance from tha prism you will see that these colours are spread out in a 
triangular form, the base of which is on the wall, and the apex, or point of origin, at 
the back C of the prism. Bemove the prism, and it is seen that the splendid dis- 
play of colours upon the wall has disappeared, and a round spot of white light E is 
seen below the place occupied by the solar spectrum. 

The coloured image upon the wall is called the prismatic or 

solar spectrum^ which, according to Sir Isaac Newton, is composed 

of seven different colours (Fig. 6). The colour at the lower portion 

■ ^~^ ' ^^B ^^ ^® image, or that nearest to the round white spot E on the 

[ ^p^ ^ ! ^E wall when the prism was removed is of a red colour, and the one 

h I" .' ii^£i at the other end is of a violet colour ; the whole intermediate parts 

^j^ ^S being occupied by five other colours, and the whole arranged accord- 

^^4 ' ^^- iug to the table exhibited below, the proportion of each colour 

having been measured by Fraunhofer with the greatest care, with 

the results placed opposite to each corresponding with the 360 

degrees of a circle, tiie red ray being the least, and the violet the 

most refracted of this chromatic image : — 

Top. 




Violet . 


109 


Indigo 


47 


Blue 


48 


Green 


46 


Yellow . 


27 


Orange 


27 


Red . . . 


56 


Bottom, 





Fig. 5. 
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Since Newton's time, various experiments have been instituted and other rays 
detected ; for instance, a crimson or extreme red ray has been discovered below the red 
ray, by examining the solar spectrum through a deep blue glass j and Sir John Herschel 
observed a lavender beyond the violet ray, by throwing the spectrum upon a piece of 
yellow paper. Mr. Stokes has also proved the existence of an extra spectral ray far 
beyond the violet ; but, as we have remarked before, our 
consideration of light does not extend beyond its practical 
use to photographers. 

Sir Isaac Newton was of opinion that white light was 
composed of seven primary rays, each possessed of a 
certain degree of refrangibility, or capability of being 
turned out of its natural course ; and he also considered 
that the colour of a ray indicated its angle of refraction. 
Sir David Brewster has demonstrated that the seven 
primary colours, as Sir Isaac Newton called the rays of 
the solar spectrum, are not primary, but that only three 
of them are so — viz., blue, yellow, and red ; the rest are compounds of the three 
primary colours, which form the spectrum by overlapping each other ; and these are 
explained in the annexed diagram (Fig. 6). 




Fig. 6. 
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Sooh are a few of the phenomena relating to light regarded by the philosphers ; its 
application to photography are as follows : — 

Of the real nature of the rays, which form the sunbeam, little is known. The 
theory of Kewton consisted in supposing the ray of light was produced by the emission 
of minute particles of matter travelling at an enormous velocity from a luminous body, 
and, when these minute particles impinged on any body, they were either thrown back, 
reflected, or absorbed, according to the surface on which they felL 

These particles entering the human eye, produce the sensation of light on the retina, 
which sensation is conveyed through the optic nerve to the brain. 

The theory of the celebrated Huygens pre-supposes that the space beyond our 
atmosphere, and the interstices between the molecules, or ultimate atoms of all bodies, 
are filled with an imponderable ether, and that light is produced by the oscillation or 
vibration of this ether, which undulation is set up by some self-luminous body — of 
course, the sun. 

Another theory may here be mentioned, although but very slenderly supported — 
namely, that set forth by Oersted, who considered that light was the effect of a rapid 
succession of minute electrical discharges taking place between a luminous body and 
the eye. Leaving these theories, however, to the philosopher, let us see how they 
a£fect the photographer. 

The sunbeam— the ray of white light — contains powers within it of which the 
earlier philosophers had but a faint idea ; besides its accompanying heat, there is a 
principle associated intimately with it, which has the power of decomposing and of 
determining the recomposition of chemical compounds. This principle has been already 
alluded to— it is " Actinism," and is as perfectly distinct in the nature of its properties, 
from light, as light is from the principle of heat, with which it is also closely connected. 

Actinism may then be considered {as the fundaniental principle on which photo- 
graphy is based ; and we would wish, before entering on a description of the various 
methods of obtaining sun pictures, to draw a broad distinction between light and 
actinism, more especially as many apparent difficulties present themselves, and seem 
almost insurmountable until tried by the principle we are about to lay down. 

From what has been said, it will be supposed that what we consider light exerts a 
decided influence over certain chemical salts having a metallic base ; but it now 
becomes necessary to show that light does no such things— it is not Uffhtf but a eompo- 
nant part of Ught which exerts this influence. In order to explain this seeming 
anomaly, let us consider the subject a little more carefully. A ray of white light 
consists of the three primitive colours — ^bluc, yellow, and red ; and their combinations 
forming, m tabletUy the following: — Violet, indigo, blue, green, yellow, orange, red; 
these colours and shades being produced by the decomposition of white light by means 
of a prism. Of these shades, the violet has the greatest reducing or decomposing 
power. 1^ By this, I mean that the violet part of the decomposed portion of light exerts 
the most powerful influences on the unstable metallic salts, reducing them to their 
bases. This action is the actinic of the photographers; and the study of the 
action itself may be properly designated as actinie-ehemiitry. Every beam of light 
which we receive from the sun is coi^posed of the three primary colours ; these blending 
one with the other, form shades or mixtures of the three ; thus we get four shades 
independent of the primitive colours, viz., indigo from blue and violet, green from 
blue and yellow, orange from yellow and red. 

It may he asked, where does the violet come from ? It is easily accounted for 



26 



ACnKIC CHEMIST&Y. 



tttufr— if we deeompose * nofjLe ray of white light, we get the following '•ompment 
parts by meaxu of the prism : — 




rif.7. 

Now, if we decompose another ray, just below the above, we get the same parts 
reproduced, thus — yiolet comes first, or next Ihe red, and is eyidently produced by the 
mixture of red and bdue (the next primary colour), or, more properly spealdng, l^y ihe 
mixture of a deep re^, which slightly extends lower than the red of the yisual-jpec- 
thim, with the indigo of the ray immediately above the under one ; now this ra^ or 
portion of a ray, has the power of more perfectly decomposing the unstabla salts of 
silrer than any other of theaeriest; and, therefore, has acquired the term actmie ray^ 

The actinic power, and the light-giving power, may be more fully explained ia the 
following diagram:— 

'«pace of ettra q)ectrAl \Axi^^ ob. 
and sonuB of thtAiMeralKHiU. 



Aotinism, or cheonical ) . 
rtdimtpower. \ * 



Idtlit.C 




^.8. 



Iathftabovodiagiam,thegi»ate(rt4tctiDic, or chemical action, is- i^own opposite 
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the fidet ray £, and the least opposite libe mixture of the ydkw and orange ; 
beleir 43ie red at A the actndc power heoomes aetive again, beeauee the eztMme 
«r ideep red is about to pass into the violet with the indigo of the blue in the ray next 
helow ; at the same time, the part ef the ray giving the brightest light is opposite the 
yellow and orange light C. We observe, also, that the point giving the greatest heat 
is just below the red D ; but with that we have nothing to do. We thus ascertain that 
the ehemical, or photographie action is confined, as already stated, to only a portion of 
ike Tisual ray oritght. 

To -speak more plainly, certain colours or shades act more powerfully than others, 
winch ^5an be proved by the following simple experiment :— Prepare a rfieet of paper 
thus — float it on a weak solution of common salt, say ten grains to the ounce, and 
when ^diy, float it again on a solution of nitrate of silver, say thirty grains to the ounce- 
^IThifl must be done and the sheet dried while it is protected from white light. When 
dry, place on it three pieces of coloured glass, viz., red, yeUow, and Uue ; expewetiie 
whole to the sun's rays for a short time, when it will be found that the paper has 
become rapidly discoloured under the blue glass, but remains unchanged under the fed 
and yellow, although the last is by far the most transparent. This property of red or 
yellow colours of intercepting the actinic rays of light, we make the greatest ^use of in 
photography ; but this subject will be treated of more ^^y under the head «f ''^he 
Dark Chamber." 

A ray of li|^t is always more or less refracted or bent, depending on the deneity of 
the medium or sitbstance tiirowgh which it passes. The refractive power of tome 
substanees is immeoise, while that of others is very trifling, as the following table ^f 
some of the most important will show : — 



Air . « 
Water. 
Alcohol 
Oil of cloves 
Crown glass 



1-000294 

1-386 

1-372 

1-535 

1634 



Plategioss 

Flint glaas 

Do. oomtatBing much' laad . 

Diamond . . . . 



1-542 
1'8»0 
2028 
2-4J9 



A ray of light, passing through a vacuum, progressea in a peifectly straight Utt^j 
and were it possible, under such conditions, to look at a briUiantly iUondnated pointy we 
should see it in its true position, viz., the numerous rays oomijiLg ondiatuzbed >dix80tly 
to the eye. But all matter, however 
attenuated it may be, has the pro- 
perty of xd&aeliQg or bending the 
ray of light; consequently we do not 
see the stars in their true position, 
owing to the refraetive power of the 
atmoqnhere. 

The law of reaction can be 
easBy Mid decidedly demonstrated 
thus — take a basin, in the bottom of 




Fw.9. 



which place half-a-crown, or any other small bright substanee, and removing^ sniftcient 
distance from it to lose sight of the coin, it will appear as in Fig. 9; A repiesentiftg 
half-a-crown, and B the eye of the observer. The bal£-a^*cn>wn, of course, is inviaiUe. 
Thon 2ie<|99ftt some p^^son to pour water into the basin, taking care to keep your «gfe 
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Fig. 10. 



fixed on the same spot during the operation. The half-a-crown begins to appear, and 

gradually becomes more Tisible until it comes entirely into view. This fact is owing 

to the ray of sight (or light) being refracted, or beaten back, as in Fig. 10 ; C 

representing the water, and B A the 
ray of light refracted. 

The explanation of this pheno- 
menon is, that the ray of %ht pro. 
ducing Tision in the eye is bent, on 
emerging from the water, and has 
all the effect of conveying our sight 
round a comer. 

The refractive power of water is also 
observable when we thrust a straight 

stick or instrument into it, on aiming at any object. We see that the stick seems to be bent, 

and fails in reaching the point which 

we desired it should reach. On this 

account, the aim by a person not directly 

over a fish, must be made at a point 

apparently below it, otherwise the 

weapon will miss by flying too high. 

Persons who spear salmon in rivers 

require to calculate upon tliis refractive 

power in taking their aim. 

Another illustration of refraction is 

to allow a sunbeam S (Fig. 11), passing 

through a hole in the window-shutter 

of a dark room, to fall upon the surface 

of a fluid contained in a glass vessel, 

C ; instead of proceeding onward to 

D, it will be found to alter its course 




Fig. 11. 



\ 



at the surface of the fluid, and pass along the line to D. Every substance has different 
refractive powers in virtue of its « 
physical qonstitution ; but a ray 
of light incident perpendicularly 
on a refracting medium, as the ray 
E (Fig. 11), suffers no refraction. 
Again, if we float, one upon 
the other, fluids, B, C, D, having 
different powers of refraction, 
we shall then see the relative 
phenomena exhibited by the 
bending of the ray B B, as it 
passes through these different 
media, as represented in Fig. 12. 
The mode of the refraction 
depends on the comparative 
density or rarity of the respec- Pig. 12. 

tive media. If the medium which the rays enter be denser, they move through 
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it in a direction nearer to the perpendicular drawn to its surface. On the contrary, 
when light passes out of a denser into a rarer medium, it moves in a direction farther 
from the perpendicular. This refraction is greater or less — that is, the rays are more 
or less hent, or turned aside from their course — as the second medium through which 
they pass is more or less dense than the first. To prove this in a satisfactory manner, 
and at the risk of repetition, we make the following experiment .- — ^Take an upright 
empty vessel into a darkened room, which admits hut a single heam of light ohliquely 
through a hole in a window shutter. Let the empty vessel stand on the floor, a few 
feet in advance of the window which admits the light, and let it he so arranged that, 
as the heam of light descends towards the floor, it just passes over the top of the side of 
the vessel next the window, and strikes the bottom on the side farthest from the window. 
Let the spot where it falls be marked. Now, on tilling the vessel with water, the 
ray, instead of striking the original spot, will fall considerably nearer the side towards 
the window. And if we add a quantity of salt to the vessel of water, so as to form 
a dense solution, the point where the ray strikes the bottom will move still nearer to 
the window. In like manner, if we draw off the salt water, and supply its place witii 
alcohol, the beam of light will be still more highly refracted ; and oil will refract yet 
more than alcohol. 

Our next care ia to study the practical application of these laws of refraction to the 
manufacture of " lenses." By lens is meant what is commonly called a magnifying 
glass, which may be composed of any transparent substance ; but in its application to 
photography it is generally made of glass as pure and colourless as can be procured, 
therefore we shall consider that a lens is a glass ground into such a form as to collect 
or disperse the rays of light which pass through it. These are of different shapes, 
and thence receive different names. The following figures individually represent 
sections of the variously-shaped lenses and other glasses used in optics. A is a trian- 



C H r 





Fig. 13. 



gular stalk of pure glass, of which we have here a cross sectional or end view, and 
which is called a prism. Each side of the prism is smooth. B is a section of a piece 
of plane glass, with sides parallel to each other. C is a sphere or ball of glass, and 
consequentiy is convex on all parts of its surface. D is a piece of glass convex or 
bulging on its two sides, and is called a double convex lens. It is this kind of lens 
which is used for magnifying objects, in spectacles, telescopes, and other instruments. 
E is a plano-convex lens, flat on one side and convex on the other. F is a double 
concave lens, or glass hollowed on each side. G is a plano-concave lens, or planed on 
one side and concave on the other. H is a meniscus, or lens convex on one side and 
concave on the other, both surfaces meeting, and of which we have an example in 
watch-glasses. I is an example of the concavo-convex lens, in which the surfaces 
disagree, or do not meet when continued. In all these lenses an imaginary line, re- 
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prtMatad by M G N, aad passing through the eeatres of the Burfaces, is called the 
axis. 'SkoMj the liae said to pass through the ceiiti» of Any leas, in a dtfectmi perpen- 
dicular to its snzface) is oi^ed its axis. 

%e design in forming lenses is to pFOCore a maSbxm thnmg^ which the rays c{ 
li^t &om any object may pass, and oonverge to aicorrespeiMlHig point beyond. The 
manner in whieh the rays proeeed through the glass, and then centre in a focal point, 
will depend on the form of the lens, its capacity for refraction, and the cdistanee of 
the object. 

If ire take a piece of glass, flat on one side and «ut into dilfepent £Gu>es «n Idie other, 

and then look tibucough it teem, the 

flat side at any objeet^fiir instance, 

a>pea-*we shall see as many peaaas 

lihere are £aees reeeiring rays frmn 

the singie pea. We may exemplify 

tfaas prineiple of aiultipUcation by 

the annesed figure (Fig. 14), in 

'which A B is a lens flat on one side, 

and cut into three faoeson the otther, 

OH. T -is the ^e of the speetstor, 

and P the pea to be looked at. "Ue 

eye reoeiyes a pencil of rays <Aire0t 

thnttgh the lens at I, and sees the , 

^'^'^^' object without refraction. Apeneil 

altforprooeedfltfoom P to face G A, aad (another pencil proeeeds from C to the face H B, 

aBMliohotit.aiaeB the -rays, are bent aad refracted to the eye. This eye, hvwerer, does 

HOC Befiogoise t][» path of either of these oblique rays, but perceives the image of % pea 

at D and at E ; and thus three peas seem to be seen in place of only one. 

In smoothly ground lenses, in which there are no distinct faces to multiply the 
images of an object, the rays bend, as we have {Mid, so as to sgieet in « corresponding 
point beyond them. A lens may consist of a perfect ^[plobe of ^ass, or glebe filled with 
pure water, in whidi case the rofractiTe power will be coBsideiable. A double convex 
lens, which is the more common kind, may be Tiewed as a portion cut out of the side 
of a sphere, as seen in Fig. 15. Here, as in all oases of convexity, the focus of the 
parallel rays passing through the 
lens is at F, which is the centre of 
the ephere, of which the farther, or 
anterior side, is a portion, or a point 
j \ y ■ • at half the diameter of the sphere 

fijom it. (Half the diameter is tech- 
nically called the^ radius.) Should 
we take a plano-eonyex] lens, the 
focal point would be considerably different. In Fig. 16 <we hare an example of this 
kind of lens, which evidently possesses only half the refractive power of the double 
convex glass. Here the parallel rays, falling on the convex side of the lens, are seen to 
converge at the distance of the whole diameter of the sphere. Thus, the focal point 
at "*hich th&rays of light fall is always regulated by the degree of curvature of the 
lens. I shall illustrate ihis by various diagram8,'and ask l^eread^s' careful attention, 
for the suljeet is difficult, and cannot be comprehended by a iniperficial glance. 





Fif . 15. 
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-life talce a double conrez lens, represented ^y A B C (Fig. 17), the axis of which ia 

the line G' C D'. The ray D' G', being 
straight through the centre, suffers na re- 
firaction ; but the rays i) A and D" B are 
refiracted, so as to meet at the focal point 
G*. "We now observe that the parallel rays 
E A, E' C, and E" B, and also F A, F C, 
andF' B, falling obliquely on the lens, 
will, in a similar manner, be refracted, and 
hare liieir foci at G and G", at the same 
distance from the lens. Those lines which 
pass through the centre, as E' G^ and 
P C G, do not alter their direction, not 
Mug zeiEraeted. Thus, in whaterer-way parallel rays pass through a lens, we hare a 
fecal poiat beyond it, be it straight forward or in an o^)lique direction. 

The distance 'at which the rays meet beyond the lens is exemplified in the next 
^dUogram (Fig. 18). Dr. Amott, in his Treatise on Physics, says—" Bays falling from A 




Fig. 17. 




Fig. 18. 

«a » eemfAnitively flat or woak lens at L, might meet only at D, or eycn farther off, 
'#hfi€^ with a stroDgfr or more convex lens, they might meet at C or at B. A lens 
we0ik9r stiU'might only destroy the divergence of Ihe rays, without being able to giv« 
them say convexgesoe, or to bend tham enough to hring them to &• point at all, aad 
then they would .prooeed all pacallel to each other, as seen at£ and F ; and if the leos 
npere yei 'W-eafaer,. it night only destroy a part of the dinrej^gence, causiog the rays irom 
A to ifo to G.aRd H, after passing through, instead of to, I and J[, in their origiaal 
duoctiisn. 

<^ In an analogoiis mansier, light coming to the IsnS' in the contrary diseetion fcom 
B C£P, 4^0., might, aoeordiAg to the strength of thelens, be all made to come to a foous 
attiA j0r at li, or in seme. more distant poiat ; er the nays might become parallel, asM land 
F,. «ftd therefore ntyer oome to a foeus, or they might remain xlivergesnt 

^. It may be ohsepved in the anneaced figure, that the £srther an object is from^the 
flens, ifae less divergent, ure the vays dactiog &em it towards the lens, or the more 
arly do th^ f^roach to heing paraUeL M the distance of the ssdiant point he Tory 
<^pDeat, they leally are so iMsrly paraUel that a very nice test is requised to detectthe 
M$infac0pfri$Jiee, • Bays,, for instance, coming to the earth fcom the sun, do not diverge the 
■uBlientii of an inch in a thousand miles. H^ice, wiien we wish to make experunents 
wiHi pacallel rays, we take those of the sun. 



32 



QUALITIES OF A CONVEX LENS. 



" Any two points so situated on the opposite sides of a lens, as that when either 
becomes the radiant point of light, the other is the focns of such light, are called con- 
jugate foci. An object and its image formed by a lens, must always be in conjugate 
foci ; and when the one is nearer the lens, the other will be in a certain proportion 
more distant. 

" What is called the principal focus of a lens, and by the distance of which from the 
glass we compare or classify lenses among themselyes, is the point at which the sun's 
rays— that is, parallel rays— are made to meet ; and thus, by holding the glass in the 
sun, and noting at what distance behind it the little luminous spot or image of the sun 
is formed, we can ascertain the solar focus of a glass, as at A for the rays E and F." 

From the preceding explanations it will be understood, that when an object is 
placed at any distance from a lens, an image of it will be formed in the corresponding 
conjugate focus ; but to see this image distinctly, the eye must generally be placed at 
least six inches behind it, that is, farther from the lens. When, however, the object 
is placed in the principal focus, the rays are refracted parallel, and the image in this 
case is distinct when seen at any distance. But the most remarkable quality of a 
double convex lens remains to be noticed ; we allude to its magnifying power. This 
quality is entirely a result of the refractive power of the glass ; embraced within the 

sphere of the rays from the 

A 



lens, the object is apparently 
expanded in size, and seems 
brought nearer to the eye. This 
may be elucidated, for small 
objects seen near, by a refer- 
ence to the diagram (Fig. 19.) 
Let E be the eye, and M N 
the diameter of its pupil, R W 
a small object placed at the 
least distance of distinct vision 
(about six inches from the eye 
for small objects), and let R W 
be its apparent size when seen by the unaided eye. If a convex lens A B is 
BOW interposed between the eye and the object, so that the object R W shall be in 
the principal focus of the lens, an enlarged image R' W of the arrow will then be 
seen, its extremities R' W' lying in the directions E A, E B. The directions of these 
rays are determined thus : — From R and W draw the central rays R C P, W C Q, 
through the centre C of the lens ; then the rays of the conical pencil, proceeding from 
the point R to every point of the nearer surface of the lens, are refracted in such a 
manner by the lens, that they all emerge in directions parallel to the central ray 
R C P ; but of the whole refracted pencil only a small portion enters the eye, namely, 
the pencil A M N A, limited by the size of the pupil M N ; and the head A of the arrow, 
whence this pencil proceeds, appears to lie in the direction of the pencil E A R' at R'. 
It is shown exactly in the same manner, that the point W will appear in the direction 
E B W at W'. The enlarged image of the small arrow R W is therefore R' W'. The 
proportion in which the image is enlarged wiU be easily ascertained thus: — ^The 
triangles E R' W', C R W, are similar, aud therefore the ratio of R' W' to R W, is that 
of E R' to C R, or of E M to C M ; that is, as the least distance E M of distinct vision, 
to the focal length C M of the lens. If, therefore, the least distance of distinct vision 
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be diyided by the focal lengtli of the lens, the quotient will be its magnifying power. 
If E M be reckoned 6 inches for small objects, and if the focal length C M be 2 inches ; 
then, since 6, diyided by 2, giyes 3 for a quotient, the magnifying power is 3 times. 
If G M were one quarter of an inch, then 6, divided by J, gives 24 for a quotient, and 
the magnifying power would in this case be 24 times. 

A more simple explanation may be attempted as follows :— Turn to Fig 14, repre- 
senting the lens with three faces on one side and flat on the other. There it is observed 
that the vision travels in the direction of the ray from the object, as it passes through 
the glass, and therefore sees an appearance of three objects. Kow, in the above case of 
a magnifying lens, the vision in the same manner travels from the eye at E in the 
direction of the angle of refraction ; it goes on to R' and W, and thus the actual object 
being drawn out, as it were, to meet these points of vision, or seemingly expanded by 
the bent rays, we of necessity see an apparently larger object. If the glass were cut 
in faces, instead of being smooth, the object would not appear drawn out, but would be 
multiplied in as many points as there are faces. 

The inversion of the image by a lens may be illustrated by the diagram, (Pig. 20.) 
A B C is an arrow, with the point uppermost, placed beyond the focus at F, of a 

double convex glass def. In virtue of 
the refractive power of tiie lens, the rays 
which proceed at A meet at Z, and form an 
image of the arrow-point inverted ; while 
the rays from C meet at X, and form a 
similarly inverted image of the feather part 
of the arrow. The rays proceeding fix)m B 
unite at h. Here, only rays from A, B, and 
C are represented, for the sake of clearness ; 
but, in point of fact, rays from all parts 
pjg 20. ^^ ^® object proceed through the lens, and 

hence an entire image is formed in an 
inverted position. Should the object A B G be brought nearer the lens, the image 
will be removed to a greater distance, because then the rays are rendered more 
divergent, and cannot so soon be collected into corresponding points beyond. To 
procure a distinct image, the object must be removed farther than the focal point F from 
the glass. In this exemplification, the object seems to be diminished ; but if we 
make the small arrow the object, the larger one will be the image of it magnified. 

In order to explain the power of lenses in magnifying distant objects, and bringing 
them near us, let us suppose an object placed at one hundred feet distance from the 
eye of a spectator. Let us place a convex glass of twenty-five feet focal distance half 
way between the object and the eye ; then, as has been previously observed, an in- 
verted image of the object, and of the same size, will be formed fifty feet behind the 
lens. If this picture is looked at six or eight inches behind it, it will be very distinctly 
seen, and nearly as well as if the object itself had been brought to within six or eight 
inches of the eye of the spectator. If, however, instead of a lens of twenty-five feet 
focal length, a lens of a shorter focus is made use of, and so situated with respect to 
the eye and the object that its conjugate foci are at the distance of twenty and eighty 
feet from the lens — that is, the object is twenty feet before the lens, and its image 
eighty feet behind it — then the size of the image will be four times that of the object. 
If the eye, therefore, looks at this magnified image six inches behind it, it will be seen 
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with, great distinctness. In this case the image is aagnififid four times directly bf Hhm 
lens, and 200 times by being brought 200 times nearer the ey« ; so that ita apfwient 
magnitude is 800 times larger than before. At dUtanees less than .the preoedtAg^.tbe: 
rule for finding the magnifying poirer of a lens, when the eye yiewe the imagpe irhktl 
it forms at six inches distance, is, according to Sir Darid Brewster, as fbUowe:—*' Fron 
the distance between the image and object in feet, subtract the local distanee ef ' the 
lens in feet, and diride the remainder by the same focai distance; By thia ^uotieiit 
divide twice the distance of the object in feet, and the new quotient will be the lotgii- 
fying power, or the number of times that the apparent magnitude of the objeet ii 
increased. When the focal l^iigth of the lena is quite inoonaideiabley comyarod wi4h 
the distance of the object, as it is in most cases, tiie rale beeomes this : — DiTidS; the 
focal length of the lens by the distance at which the eye look* at the iniage; or^.aa the 
eye will generally look at it at the distance of six inches^ in order to see it met* di»> 
tinctly, divide the focal length by six inehes^ or| what is the same things doiuUetithe 
focal length in feet, and the result will be the magnifying power." 

Haying given the laws of optics sufficient nfotioe, we shall next considtr that portion 
which ii more intimately connected with photography. One of the first oljeetb to» b» 

considered in the manu- 
facture of a lens for pho- 
tographic purposes, is to 
produce one with the least 
spherical aberration. Now, 
if we take a double convex 
lens and produce the im- 
age of a figure (Fig. 21), 
we observe that the pro- 
duced image is curved; 
and a little consideration 
will show that it is not 
possible that such a ownr- 
ed surface as that represented could produce an image of equal distinctness over every, 
part of a plane surface : the rays cannot meet, as they are refracted from curved suzfaees: 
along any straight line ; and Buppoeing we receive on the surlace of a lena a bright niiv 
cular image, it will be brilliant and weU defined around the centre, the light beGGniBg 
fainter towards the edge, and at 
length passing into a cloudy hale, 
exhibiting the prismatic colours. 

Thii is called spherical aberraiion, 
and to it is due that want of dis** 
tinctnees which commonly is lonnd 
around the edges of pieturea taken, 
in the camera obscura. 

Itisj therefore, important, in thet 
selection of lenses, that we look for 
sharpness of dsfinitiom over therwhele 
of a perfectly flat field. Bat by 
attention to the two facts, that a. 
lens, one surface of which is a section of an. ellipse, and the other of a circle struck 
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ftom the farthest of the two foci of that ellipse, as in Fig. 22, produces no abemtion, 
nradi nay be effected. A lens of this fonD, therefore, with a conyex surface, part 
of m. eUipsoid, th» focal dirtance of which ooincidei with, its ii»tfaMr fcte% and- a 
concaye surface, part of a ephore, whose centre is that focus, will meetaU <mt req^nire- 
ments. The mechanical difficulties of producing suok leases axe gjreai^ battbey nay, 
by cautious manipulation, be to a great extent oyercoawi 

If we take such a lens sb we have been describing, aad stop its ceatzeyritha 
blackened disc, leaving only a small portion of the eige for the light to paae^ifanMii^, 
and throw its image on a screen, we shall find it bordesed with fringes of coioar. At 
one distance red will preyail^ at another yidet. This ia the result of chronMliek i^«r- 
rationy and arises from the unsqual refrangibiUty of th» di s si as l i y ' ia yg^ Tl» red 'ray 




Fig. 23. 



is less bent than the violet ; coasequentlyi supposing the rays E B (Fig. 23) to fall on the 
edge of a lens, they will comyerge to a point at F, whereas if the raya Y Y fall along; 
the same circular line, they will, being more refracted, meet at F. Now if we plaoaa 
disc at E, just the size of the cone of light, it will be edged with yiolet ; bat if we 
mofie it to A, the coloured border will be red. 

By the table of the refractive powers of transparent bodies (page 119), it will be 
seen that, for a beam of white light, the difference between the most refractory flint 
gtess and crown glass, in their refracting powers, is as 2*028 is to 1*534 ; and tliis. 
proportion is maintained nearly, but not exactly, for all the coloured rays. If, there- 
fore, we have a crown gfaum lens, the refractive power of which wUl place the fooua 
at a for the yiolet rays, and at b for the red rays, and we grind to fit it a flint-glase 
lens,'the refracting power of which would place the foci of the rays at c, d.(Fif^ 24), 



Fig. 24. 

it will be seen that the result of such a combination would be the formatioa of a 
oolowless image at a mean point between them, by re^cmbimng the rays into white 
light ; and such becomes l^e achromatic lens of the camera. In fact, to combine the 
yiolet and blue rays with the less refrangible red is all that is required; fov this 
reason :— Suppose there be two ynsaoB B F and CDF, placed in juztapositioaatad 
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turned in contrary directions, as in Fig. 25. If we first assume these prisms to be of 

the same substance, the refracting angle C F D 
of the second being smaller than the refracting 
angle B C F of the first, the two prisms will pro- 
duce the same effect as one prism B A F ; that 
is, the white light which passes through them 
will not only be bent, but decomposed. But 
if the first prism B C F be made of crown glass, 
and the second of flint, we can destroy the dis- 
persion, while preserving the refraction. The 
flint being more dispersive than the crown, 
and the dispersion produced by a prism dimin- 
ishing with the angle of refraction in the" prism, it follows that in suitably 
diminishing the angle of refraction C F D in the flint prism, with relation to the 
angle of refraction B C F in the crown prism, we can render the dispersive power of 
these two prisms equal ; and as from their position the dispersion occurs in opposite 
directions, it is compensated; that is, the emergent rays E are obviously reduced to 
a parallelism, and consequently give white light. 

The relation of the angles B C F and C F D, however, which bring to a paral- 
lelism red and violet rays, not having the same effect on the intermediate colours, it 
follows that with two prisms we can in reality achromatize only two rays of the 
spectrum ; so that, in order to obtain perfect achromatism, it would be necessary to 
have seven prisms, of substances unequally dispersive, and whose angles of refraction 
should be suitably determined. 

So that one cause of rapidity in a lens is the perfection of the coincidence of 
the chemical and visual foci. Another cause, is the shortness of the focus. The 
greater length of focus possessed by a lens, the larger the picture produced, as a 
lens is generally calculated to cover, that is, have an uniform action over two- 
thirds its length of focus ; or, to explain more fully, a lens of twelve inches focus will 
cover eight inches square, or nine by seven. It may seem strange that a lens that will 
cover nine by seven, coidd not cover nine by nine, but a little reflection will prove the 
contrary. Thus, if we draw a circle of the size 
properly covered by a twelve inch focused lens, and 
make a square, as represented by the solid lines (Fig. 
26), we can observe that by taMng an inch off one 
side we may add it to the other, or nearly so — the 
change being represented by the dotted lines — and 
that without going out of the circle ; so that a lens 
of twelve inches focus covering eight square 
inches, would not be half as rapid as a lens of six 
inches focus, covering four square inches. The 
amount of light reflected from the same object being 
four times as much in one case as in the other. To 
copy an object requiring to be done quickly,, we 
must therefore use two large lenses, placed some distance asunder, by which the length 
of focus is diminished and the rapidity is increased; the back lens catching the 
refracted rays of the front one, and refracting them still more. We thus obtain what is 
called a double lens, or more properly a double combination of lenses,'as shown in Fig. 27. 



Fig. 26. 
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Fig. 27. 




Fig. 28. 



Combinations of Xienoem— These combinations can be obtained so as to take 
both portraits and views. The lenses for portraiture are arranged as represented in 
Fig. 27. If the lenses are removed from the cells, especial care must be taken to 
replace them in their former position, thus : — The flat- 
test side of the lens B, the concave side of the inner 
lens A, and the least convex side of the outer lens 
A, must be turned towards the interior, of the camera, 
and the ring of brass must be placed between the two 
lenses A so as to separate them. If views, pictures 
statuary, &c., are to be taken, the cell containing the 
lens A must be unscrewed and removed ; the hood £ 
and the cell containing the lens B must be unscrewed ; 
the sliding tube holding the lens is now to be pulled out of the cell, and one of the 
circular plates of metal with a central aperture (called a stop) dropped into its place ; 
the tube holding the lens ^is now reversed and pushed 
in so that the convex side of the lens is towards the 
interior of the camera, and the whole arrangement as 
represented by Fig. 28, where C is the sliding tube, B the 
lens, and D the stop. Three stops with different sized 
apertures belong to each set of lenEes ; but which is to 
be selected for use in any particular case, must depend on 
the judgment of the operator. In dull weather, and in 
copying objects indifferently illuminated, the largest size aperture stop is used ; the 
middle size stop is for general use in moderate light, and the smallest size where the 
object to be copied is exposed to full sunshine or where great sharpness is required ; 
it may be taken as a general rule, within certain limits, that the smaller the aperture 
which admits the light, the greater is the sharpness of the picture produced, but the 
time of exposure must be increased where such small apertures are employed. 

Claudet on Lenses.-r-The following observations on lenses by H. Glaudet may not be 
out of place here : — ^^ The question of the actinic focus is involved in another kind of 
mystery, which requires some attention. I have found that, with the same lenses, there 
exists a constant variation in the distance between the two foci. They are never in the 
same relation to each other ; they are sometimes more or less separate ; in some lights 
they are very distant, and in some others they are very near, and even coincide. For 
this reason I constantly try their position before I operate. 1 have not been able to dis- 
cover the cause of that singular phenomenon, but I can state positively that it exists. 
An optician, accordiag to M. Lerebours* calculation, can at will, in the com- 
bination of the two glasses composing an achromatic lens, adapt such curvatures 
or angles in both that the visual focus shall coincide with the actinic focus ; but he 
can obtain this result only for one length of focus. The moment the distance is 
altered the two foci separate, because the visual and actinic rays must be refracted at 
different angles in coming out of the lens, in order to meet at the focus given for one 
distance of the object. If the distance is altered, the focus becomes longer or shorter ; 
and as the angle at which different rays are refracted remains nearly the same, they 
cannqt meet at the new focus, and they form two images. If the visual and actinic 
rays were refracted parallel to each other, in coming out of the lens they would always 
coincide for every focus ; but this is not the case. It seems, therefore, impossible that 
lenses can be constructed in which the two foci will agree for all the various distances, 
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tmtil we have disooyered two kinds of glasses in which the densities or the refractive 

pcvier -will he in the 88me ratio as the dispersiye 
power." 

Before concluding my present remarks on 
lenses, let me tell the reader that without a 
good lens he need not expect good pictures ; and 
that 'economy in a lens produces twice the outlay 
in otheif ways. Let him not imagine, as many 
have—** Oh, I only want something to try with,*' 
He .cannot come to a more false conclusion, as bad 
materials— bad lens especially — have been the cause 
of many a be^nner never being anything else. I 
shall have to say something more about lenses 
hereafter, which will be more fully understood by 
the reader then than now. 

Focimetevs. — There is a neat little instru- 
ment made use of by most photographers for testing 

the lens they are about to use, and determining whether it works to focus or not ; 

it is called the focimeter, and is the invention of 

M. Claudet. It is composed of fans placed at 

some little distance from each other, and numbered 

from 1 to 8. Supposing it is wished to try a 

lens, let the focus be tried upon say No. 4, and 

if that number prove to be the sharpest on the 

prepared plate or paper, the lens works to focus. 

If 2 or 3 should be sharper, then the lens must be 

pushed nearer to the ground glass, and the lens is 

not enoifgh corrected. If, on the other hand, 6 or 

6 should be sharpest, then the lens is over corrected, 

and must be drawn out a little more from the 

ground glass. There is one other quality to be 

looked for in a lens, and that is flatness of field. 

This can be easily ascertained at once by focusing 

on a window, when if you are using a 12-inch lens, 

and it gives an image 'of a window sash about 8 

inches on the ground glass, you may be certain, if it show the bars perfectly straight, 

that it has a flat field, a property of the greatest importance in a good lens. Some 
amateurs reject a really good lens on ac- 
count of air bubbles, but these are not in 
the slightest degree hurtful ; one of the best 
lenses I ever saw had a dozen of them. 

The visumeter was invented by the 
author for ascertaining the best position 
for the camera, without the trouble of putting 

it up. It folds up so small as to go in the waistcoat pocket The square A (Fig. 31) 

is cut out, and bears a proportion to the ground glass of the camera ; by looking 

through the small hole B we see the view, as if it were framed ; Fig. 32 the same 

in the act of being folded. 




Fig. 30. 







Fig. 81. 



Fig. 32. 
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THE PHOTOGRAPHIC APPAEATUS. 

The first subject coining nnder our consideration, agreeable with the method I 
intend pursuing, thaf of making the reader acquaintbd with all the details and acces- 
sories before attempting to combine them, will be 

The Camera Obscnxa, or Darkened Chamber. — This instrument was the 
invention of Baptista Porta, of Padua. Its principle will be best understood by the 
yery simple experiment of darkening a room by closing the window-shutters, and 
admitting a pencil of light through a small hole in them. If a piece of paper is held 
at a little distance from this hole, the figures of external objects will be seen delineated 
upon it ; and, by putting a small lens oyer the hole, they are rendered much more 
evident from the condensation of the rays by the spherical glass. This will be beFt 
understood by the following diagram (Fig. 33). Let C D be a window-shutter^haying 




Fig. 33. 
a small aperture A, and E F a piece of paper placed in a dark chamber. Then, if an 
illuminated object, R Gr B, is placed on the outside of the shutter, we shall observe an 
inverted image of t^jiis object painted on the paper atrffb. In order to understand 
how this takes place, let us suppose the object R G B to have three distinct colours- 
red at R, green at G, and blue at B ; then it is plain that the red light from R will 
pass in straight lines through the aperture A, and fall upon the paper E F at r. In 
like manner, the green from G, and the blue light from B, will severally fall upon the 
paper at ^ and 6, and an inverted image r g h oi the object RGB will be painted upon 

it, every coloured point in 
the object RGB having 
a coloured point corres- 
ponding with it on the 
piece of paper E F. 

If, instead of a dark- 
ened room, we substitute 
a darkened box (Fig. 34), 
the same effect will be 
seen. Suppose, in the 
first place, the box to be 
^* ' without the lens, the rays 

would pass from the external arrow in nearly right lines through the opening, | 
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refracted only in passing the solid edges of the hole, and form an image on the back of 
the dark box. The lens refracts the'rays, and a smaller but a more perfectly-defined 
picture is the result. This is the camera obscura. 

Although highly appreciated for the magical pictures it produced, this instrument 






Fig. 37. 



Fig. 35. Fig. 36. 

remained little more than a scientific toy until the discoyery of MM. Daguerre and 
Niepce deyeloped its powers. It is now so well known as scarcely to require 

description. The camera is a dark box with 
doors attached, having a tube for containing 
the lenses in one of its ends, through which 
the radiations from external objects pass, and 
form a diminished and reversed image upon the 
ground glass at the other extremity. The dis- 
position of the various parts of this apparatus 
will be understood by reference to Figs. 35 and 
36, where A represents the body of the camera ; 
B, the lens; C, the ground glass focusing 
plate; and D, the dark slide, or back, for 
holding the prepared plate. 
There are four grand distinctions in cameras, as to their structure, each being 
adapted to some peculiar branch of the photographic art ; they 
have been named, from the nature of their configuration, Kigid, 
Sliding-body, Folding, and Semi-folding. The sliding-body 
camera will be found of most service in the glass operating 
room, from the capability it has of admitting a vast range of 
adjustment, which enables it to be used for almost every 
purpose. The peculiarities of this form of camera will at onco 
become apparent by referring to Fig. 37, in which A represents 
the fixed body of the instrument, to which, at the front part, 
is fixed the lens ; B is the second, or inner body, which slides 
along the board C, fastened to the fixed body ; the groove for 
holding the focusing glass and the dark slide (Fig. 38) is in Fig. 88. 

the hinder part of the sliding box, and is represented by the letter D. There is a slit 
in the bottom board, in which works the screw and button fastened to the moveable 
body, which allows of the latter being fixed after its proper position has been deter- 
mined. From this description, it will be quite evident that a very long range of 
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focus is obtained by this arrangement ; and this will be found of the utmost conyenience 
where we wish to obtain large portraits, or pictures 
small enough to mount as miniatures in a brooch. 

The great desideratum in a camera is perfect 
lenses. They should be achromatic, and the utmost 
transparency should be obtained ; and, under the 
closest inspection of the glass, not the slightest | 
wavy appearance should present itself, or dark 
spot be detected; at the same time, a curvature 
should be secured which preyents, as much as pos- 
sible, all spherical aberration. The effect pro- 
duced by this last defect is a convergence of per- 
pendicularity : as, for instance, two towers of any 
building would be represented as leaning towards 
each other, or in a portrait the features would 
seem contracted, distorted, and mingled together, thus throwing the features out of 
drawing. A variety of moveable diaphragms or caps to cover the front aperture 
are useful, as the intensity of the light requires to be modified by them, and they 
should always accompany an instrument. A handy operator can always supply himself 
with these diaphragms. The engraving (Fig. 39) represents a section of a single lens ; 
A, the lens ; B, rack and pinion ; G, the stop or diaphragm ; D, sections of the camera. 

As in the phenomena of vision, so in the camera obscura, the image is produced by 




fig. 39. 



D 



the radiations proceeding from 
the external object ; and as these 
radiations progress from various 
parts, more or less illuminated, 
so are the high lights, the middle 
tints and shadows, most beauti- 
fully preserved in the spectral 
Fig. 40. appearance. The colours also, 

being in the first instance the effect of some physical modification of the primary 

cause, are repeated under the same influence ; and the definition, the colour, and soft 

gradation of light and shadow, are so perfect, that few more beautiful optical effects 

can bo produced than those presented by the 

camera obscura. 

By a slight modification of the above simple 

box, we can form a camera in which we may 

expose a prepared sensitive plate or sheet of 

paper to the action of the rays which pass 

through the lens, the plate or paper being at the 

same time perfectly protected from the action 

of any other ray. Some cameras are very simple 

in construction, merely consisting of a single 

box, with the lens so mounted or fixed that it 

can be moved in or out to get the focus, which 

may be done by means of one tube sliding into 

another, or of one box having another sliding 

into it, the lens being fixed as in Fig. 40. The next form is the folding camera, invented 




Fig. 41. 
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by Mr. Ottewill, represented in Figs, 41, 42, imd 43. In 41 it is represented packed as 
a knapsack, in 42 it is fully-fixed, and in 43 lialf open. This is a very portable camera 
for trayelling, and is kept steady and firm by the front board, which holds the lens, 
sliding into a groove made to 
hold it. 

I shall next, with the 
reader's permission, introduce 
a camera which I invented 
and made for the late Major 
Halkett, of the 4th Light Dra- 
goons, who was subsequently 
killed in the glorious charge 
at Balaklava. I shall only re- 
mark, that to the amateur who 
practices the paper processes 
it will prove very portable ^**' ^' 

indeed. The form of this camera is that of a box when closed, in size about 

13 inches long, 11 inches deep, and 
6 inches wide, with a brass handle ^^r^ifi; f ■11 
on the top by which to carry it (Fig. 
44). A camera of the above dimen- 
sions will take pictures 11 X 89 
inches. 

To shut up the camera, from 
Fig. 46, you first imdo the supports 
R, which will let down the dia- ^' ■ ■■'^ 
phragm, take out the screws G, G, G, Fig, 44. 
open the air-hole Z, and shut H back into A ; put the screws G, G, G in also, and 

place the two lids, L' and L", side by 
side on the front, and fasten them there 
by the two hooks V, V ; then turn F up 
against D, and fasten it there by its 
own hook V. When you get home 
you take out the probsure-board, and 
inverting the paper frame, the paper 
holders will all fall back again out of 
the box F. 

When the camera is opened for use, 
as in Fig. 45, take out the pressure- 
board and put in eight or ten slides with prepared paper, securing each 
pnper-fllide with a jicrew-pin K, through its eye T ; you then replace the 
prteBuie -board, and tho frame ie charged with prepared paper. To place the 
focusing glass in its podtion^ you lift the frame D about half an inch, and 
draw it back, when it will separate from A, as shown at Fig. 46, and make room for 
the focusing glass ; having obtained a proper focus, you replace the frame D, pull up 
the sjiding-shutter M, and the first sheet of paper is exposed j you shut down the 
shutter M, pull back the pressure-board a little, tui-n the first screw-pin back until 
you hear the paper-holder drop into the box F ; you push in the pressure-board again. 
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and paper No. 2 is ready to undergo the same process. The first paper-holder may be 
without an eye, as the pressure-board will keep it in its place until after exposure, and 
the pressure-board itself can hold another paper on its inside surface, thus increasing 
the number of pictures which may be taken during one excursion. 4 

Explanation of Figurea, — The light tint indicates brass, the middle tint wood, and 
the dark shading india-rubber materiaL 
Fig. 44. Side view, camera when closed. 
Fig. 45. Side view, camera when open. A, frame of 
camera ; B, body of ditto ; C, cone also of india-rubber 
material, extended in front of the lens by three sup- 
ports K ; D, frame for prepared paper, each paper held 
in a separate holder (S, Fig. 49) ; E, communication between D and F, 
made of india-rubber material, through which the prenared paper in 
its holder passes into F, a box made to receive it after being exposed in the camera ; 



Brass. 



Wood. 



India- 
rubber. 



H 




Back Lateral 

view. view. 

Fig. 46. 




Fig. 47.— Major Halkett's Camera. 



G, G, G, nuts and screws used when the camera is open ; H, upright frame for front 
of camera ; I, diaphragm in front of lens ; K, screw-pins to retain paper in frame until 
after exposure ; L' and L", lids of camera; M, shutter in front of prepared paper; 
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1 S |U 


1 f 



f tsp. 49, 



K| lens screwed into W from inside ; P, rack and pinion ndjustmeat for foooniig ; 
V, Tj V, V| hooka and eyes. 

pig. 46 ► Diflgrara showing the way in which D ts fastened ta A. 
Fig. 48- Front of ct^mera, Ij dmphre^m ; C^ cone l H, frame ; Wj W, front plate 
of camom holding the lens ; E^ E, Jl^ rests 
to anpport the dlaphra^tn ; Y, T, plates 
to retain the front in its frame ; X, 
graduated support to alter the horizontal 
line ; Z, opening to allow passage to the 
air in opening and shutting the camera, 

yig. 49* Holder in whkli the paper is 
retained, made of mill-hoard; frame S, 
Fiff. 4&. 8, S J made of veneor, joins S at W, and 

doubles down on the dotted lines when the paper is in its place i T, an eye through 
which the acrew-pin K passes. 

Fig. 50. Lid No. 1. A, A, the lid ; B, plate by which it is screwed on the stand ; 
C, guiding slit in plate ; D*, hole by which that end is 
screwed to A (Fig. 45) ; F, F, guiding pins ; X, X, 
focusing rack. 

Fig. 61. Lid No. 2. A, A, the lid; B, slit for H 
(Fig. 45) ; C, C, guiding slits in plates ; D, pinion ; P, 
handle to ditto ; E, groove for X, X, to work in ; F, 
guiding pin; G, nut for screw in screwing the lids 
together. 

Fig. 52. Section of prepared paper frame. D, D, 
space occupied by paper slides; 0, pressure-board to 
keep the paper against the sliding shutter. 

Fig. 53. End view of camera. 0, pressure-board ; K, K, K, screw-pins to retain 
the paper until after exposure. 

In fact, the forms of the camera are 
innumerable, and it matters little how 
the}f are made, provided that they are 
solid when working, and have a means 
of substituting the prepared plate or 
paper for the ground (or focusing) glass, 
and impervious to all light, except that 
which passes through the lens. When 
speaking of the collodion process, I intend 
to mention one or two other cameras, 
more particularly adapted to that pro- 




Fig. 50. 




Fig. 51. 
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Fig. 53. 



Fig. 52. 

cess. A very portable camera is constructed by Yogtlander, the German optician, 
described as entirely made of brass, so that variations of climate do not affect it, and 
it occupies a very small space, when packed, even with all the materials for operating. 
The instrument known as the copying camera-box has an extra slide in the back end, 
by which it may be considerably lengthened at pleasure. "We must not omit to men- 
tion that of M. Marten, which is known as the Panoramic Camera. The object of 
this invention is to reproduce, with an objective of medium dimensions, landscapes of 
great length, analogous to the panoramic feature. 
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Camera Stands. — The best constructed stands are made of maple or walnut 
wood, having a cast-iron or brass socket for receiving 
the camera, and having screws for elevating or depress- 
ing the instrument (Fig. 54). 

I shall next present my readers with a drawing 
of a dark frame for two pieces of paper and a glass, 
against which paper is pressed with a sheet of blotting- 
paper between. B B 
(Fig. 65), clips to 
fasten the frame when 
shut ; a a, the slides 
or shutters. 

Figs. 56 and 57 
represent two useful 
articles, viz., the ni- 
trate bath and dipper, 
and the board and 
rod for spreading solu- 
tions on paper. This 
consists of a piece of wood covered with soft flannel or blotting paper, on which the 

paper is laid, and B a 

glass rod, by means of 

which the solution is 

spread evenly over the 

surface of the paper. 

Our next figures re- 
present as follows : — 

Fig. 58, a precipitating 

glass used for the purpose 
fig- ^«- of making double iodide 





Fig. 55. 





Fig. 67. 



of silver. Fig. 59, glass rods for spreading solutions on the paper ; and Fig. 60, nip- 



Fig. 69. 



==^^5= 





Fig. 61. 




Fig. 68. Fig. 60. Fig. 62. 

pers for lifting paper out of the various solutions ; while Figs. 61 and 62 represent a 
graduated measure glass and a cup for pouring out the several liquids into their 
respective bottles. 
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THE CALOTYPE PEOCESS. 

We have seen that the fint penon who diacovered the preparation of a photo- 
graphic paper, poasesBing such ezquiaite senBitivenesa that it might be impressed with 
the image of a natural object in a minute or less in the camera, was Mr. Fox Talbot He 
called this the oalotype process ; but some photographers, out of compliment to the dis- 
coverer, have since called it Talbotype^ as the Daguerreotype is so called after Daguerre^ 
who was the first to, discoyer the properties of the process so named. K. Biot, a 
French chemist of great authority, who seems to have paid considerable attention to 
the subject, was called upon to report to the Academic des Sciences on the results of 
the new process. In bis report he proceeds to say, after paying some attention to the 
Daguerreotype process : — 

**It is scarcely expected that photogenic drawings, produced on paper, can at 
first equal the clearness and fineness of those obtained on level and polished metallic 
plates, because the texture of the paper, the roughness of its surface, the irregularity 
of its imbibitions, and the capillary communication established between the various 
unequally-marked parts of its surface, are so many obstacles to absolute strictness of 
delineation, as well as to the regular gradation of tints in the camera obscura ; and 
the influence of these obstacles is greater when the chemical operation is slowly 
carried on. But where there is no pretence or necessity for submitting to the 
delicacies of art — when it is merely required, for example, to copy rare manuscripts 
faithfully — if we have papers which are very susceptible of receiving impressions in 
the camera obscura, they will suffice perfectly ; particularly when they present, like 
those of Mr. Talbot, the facility of immediately procuring copies of the primitive 
drawing. It will, indeed, be found more commodious, and much more prac- 
ticable, to put four or five hundred drawings in a portfolio, than to carry about 
a smaller provision of metallic plates with tiiose indispensable squares of glass to 
protect them. Attempts are being made, at this time, to fix the images produced by 
the Daguerreotype — perfect prints, it is true, but which are as light as the vapour 
from which they are produced ; and, indeed, to bring a voluminous collection of these 
fragile products through the accidents incident to long, and sometimes perilous voyages, 
is a task requiring no ordinary care. But whoever has attentively studied the com- 
bination of physical conditions whence these beautiful images result, will find it very 
difficult — I should not like to say impossible ~to fix them without destroying, or at 
least without essentially altering, the causes which produce their charm ; for the pur- 
poses, then, which I have mentioned, papers very susceptible of impression would 
stiU have the advantage of being less troublesome in removal from place to place, and 
much more easily preserved. 

** Early in 1830, drawings on paper were handed about 'in the scientific circles of 
London and Paris, which were a great advance upon anything that had been pre- 
viously done. These were the results of a new process discovered by Mr. Fox Talbot ; 
but for several years after his process was made public, little or no progress was made 
in the art ; and it is no injustice to Mr. Talbot to ascribe this interruption to the 
circumstance of that gentleman having protected his discovery by a patent. It is 
gratifying to be able to announce that Mr. Talbot has since made the country a free 
gift of his patents. 

" The utility of sensitive papers for copyin/r inscriptions was a natural consequence 
of the clearness of the copies of engravings which Mr. Talbot had already presented to 
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the Academy. He has included, amongst others just sent, specimens of this special 
application of the act, which ase copies of a Hebrew psalm, of a Persian gazette, and 
of an old Latin chart of the year 1279. Our brethren of the Academic des Belles 
Lettres, to whom I exhibited these impressions, were pleased to remark the fidelity 
of the characters, and their deaxness, for they are rendered as legible as the original 
text. By this process, an old manuscript may be copied more quickly, and much 
more accurately, than by hand, even when the language in which it is written is 
understood. 

« But this important extensijon wUl require much physical perfecting, towards 
which ezperiment^rs should direct their e£G6rt& The first thin^fwiU be to increase the 
sensibility of the paper as much as possible, in order that the capillary communication 
of its various parts may not have sufficient time to deteriorate the efft^cts of the local 
and immediate action of the light. I should be led to believe that to this kind of 
communication is principally to be attributed the fact remarked by Hr. Talbot, that^ 
in experiments by application, it is more difficult to Qopy clearly a tissue of black lace 
spread on a white ground, than white lace on a black ground. But another more 
general and more hidden difficulty seems to me to proceed from the unequal faculty of 
various substances for reflecting the radiations which strike them, and perhaps from 
their aptitude for making them undergo physical modifications. For example, you 
wish to copy by radiation in the camera obscura a picture painted on canvas, wood, or 
porcelain : the different colouring substances employed by the painter are placed and 
distributed in such a manner that each of them absorbs certain portions of the total 
incidental light, and reflects especially towards your eye the complementaiy portions, 
wherein predominate the rays proper to form the tint of which it would give you the 
sensation. But the chemically active re-agent which the same parts of the picture 
receive and reflect is distinct from the light which affects your retina. In order that 
the chemical effect which it produces on the sensible paper, or on M. Baguerre's layer 
of iodine, may present, in light or in shade, the equivalent of the colouied parts, it is 
requisite — 1st, that this reflected radiation be chemically active ; 2nd, that the energy 
of its action be proportional to the intensity of illumination operated in the eye by 
the portion of luminous radiation reflected from the same point of the picture. Now 
this latter concordance certainly should not be fulfilled in an equal degree by the 
various colouring matters, which affect the eye in the same manner, and which the 
painter may substitute for one another in his work. Substances of the same tint may 
present, in the quantity or the nature of the invisible radiations which they reflect, 
as many diversities or diversities of the same order as substances of a different tint 
present relative to light ; inversely they may be similar in their property of reflecting 
chemical radiations when they are dissimilar to the eye ; so that the differences of tint 
which they presented in the picture made for the eye will disappear in the chemical 
picture, and will be confused in it in a shade, or of an uniform whiteness. These are 
the difficulties generally inherent in the formation of chemical pictures ; and they 
show, I think, the illusion of the experimenters who hope to reconcile, not only the 
intensity, but the tints of the chemical impressions produced by radiations, with the 
colours of the objects from which these radiations emanate. However, the distant or 
near relations of these two species of phenomena are very curious to study, not only 
aa regards the photogenic art, but likewise as regards experimental physics. I doubt i 
not that examples of these peculiarities may be remarked in the images of natural { 
objects and coloured pictures executed by the Daguerreotype ; but very apparent ones | 
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may be seen among Mn Talbot's present impressions* Thus, some of them represent 
white porcelain yases, coloured shells, a candlestick (of metal) with its taper, a stand 
of white hyacinths. The whole of these objects are felt and perceiyed yery well in 
their chemical image ; but the parts which reflect the purely white light, probably 
also the radiations of eyery kind, are, relatiyely to the others, in an exaggerated pro- 
portion of illumination, which, it seems to me, must result partially from the capillaiy 
communication during the continuance of the action ; so that the inequality would be 
less if the paper were more sensitiye or more rapidly acted on. In the hyadnih, the 
stalk and the green leayes haye produced scarcely a faint trace of their configuratidn ; 
but they are strongly defined, especially in the parts of the outline, where more or less 
perfect specular reflection takes place. The points of the candlestick (metallic) where 
this reflection occurred are copied by white stains locally applied, and which deterio- 
rate the effect of the whole by their disproportion. But this is seen especially in a 
picture by Correggio, the frame of which was yery yiyidly copied, whilst the figure on 
the canyas was hurdly perceptible. This disproportion of lustre in the reproduction of 
some white parts, especially when they are didl and consequently yery radiating, is 
sensible in certain parts of yiews taken by Mr. Talbot, to the point of rendering 
difficult the interpretation of the object to which they belong. Howeyer, these yiews 
are yery satisfactory, as being obtained on paper, in the present season. Moreoyer, by 
an advantage peculiar to the chemical preparation which Mr. Talbot uses, it appears 
that the operations once completed, the drawings are no longer alterable by radiation, 
eyen acting with much energy. 

'* Indeed, we haye here, as an example, four proofs of the same yiew of Mr. Talbot's 
house, with an identical disposition of lights and shades ; so that some, at least, if not 
, three out of four, must have been procured by superposition. Mr. Talbot is right in 
representing this property of reproduction as an especial adyantage of his process, and 
it would indeed be yery useful in yoyages. I haye exposed one of these drawings to 
the action of the sun— not yery powerful, it is true— for seyeral hours, and I haye not 
perceiyed the slightest alteration in the lights. I think I imderstand that, in Mr. 
Talbot's opinion, the shades alone are strengthened imder this influence. According 
to what I haye just said, it should be expected that the triumph of this process, as of 
eyery other photogenic reproduction, would take place with objects of white and dull 
plaster. Indeed, Mr. Talbof s parcel contains eight copies of busts and statues ; six of 
which chiefly, of yarious forms and sizes, present yery remarkable results, especially 
taking into consideration the unfayourable season at which they were produced. There 
is not found in them the strict perfection of trace, nor the admirable gradations of 
lights and shades, which constitute the charm of M. Daguerre's impressions. But 
representations on sensitiye papers must be considered as principally applicable to a 
diflerent object, which does not impose such strict conditions of art, requiring only 
faithful images,'sufficiently clear in their details to be readily recognised, and which, 
moreoyer, being obtained with rapidity, by an easy manipulation, may be kept with 
yery little care, comprised in great number in a small compass, and moyed from place 
to place with facility. Mr. Talbof s papers already present many of these essential 
qualities, with the adyantage of being able to furnish numerous copies immediately. 
His efforts, and those of others occupied with the same subject,, will conclude by adding 
to them everything which may be desirable, provided that expectation, or the preten- 
sion of a perfection of art physically incompatible with operations on paper, do not 
give a false direction to their endeavours. However, I may here add, that t:ie height 
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of succefls would consist in discoyering a substance very susceptible of leceiying im- 
pressions, wbich might be applied on a papyraceous leaf without penetrating deep into 
it, and which might, howeyer, be fixed in it after the operation, as in Mr. Talbot's 
impressions. It does not seem necessary eyen that the first impression thus rapidly 
obtained should copy the lights and shades in their proper places, proyided that its 
transparency and fixedness were such, that we might deduce them from the application 
of copies wherein the inyersion would be corrected. And perhaps, by this decom- 
position of the problem into two successiye operations, one of the best ways is opened 
by which it may be resolyed." 

" But so much improyement has taken place in the manufacture of paper for the 
purpose,, as well as in the manipulation, that many of the early obstacles haye been 
oyercome ; and photographs on paper, as may be seen at the present year's exhibition 
of the Photographic Society, haye attained a degree of excellence not anticipated by 
the French sayant. Paper has, moreoyer, qualities of its own for the purpose ; it 
wants the glitter arising from the polished surface of the metal plate, so that its 
beauties can always be seen." 

The Talbotype Process has been largely improyed upon by Mr. Cundall and 
others ; but it may be interesting to my readers to haye the process described as 
practised by the inyentor ; adding, howeyer, as I proceed, some of the more important 
improyements upon his formulee. 

The apparatus required are, two or three square shallow porcelain dishes, an ample 
supply of distilled water, a glass graduated measure and funnel (Fig. 63), a supply of 
blotting-paper, large flat and soft hair pencils, and a supply of the best 
writing paper of medium thickness, perfectly smooth surface, transparent, 
compact, and uniform in texture, and without speck, water mark, or 
maker's name. Also a supply of the following solutions, yiz. : — 

No. 1. A solution of 100 grains of nitrate of silyer, dissolyed in 
six ounces of distilled water. 

No 2. A solution of 500 grains of the iodide of potassium in one 
pint of distilled water. (Mr. Cundall uses 400 grains iodide of potas- 
sium, and 100 grains of common salt, as an improyement analogous FigTSs. 
to that of M. Claudet in the Daguerreotype process.) 

No. 3. A solution of 100 grains of nitx-ate of silyer in two ounces of cold distilled 
water, adding to it a sixth part of its quantity of concentrated acetic acid. 

No. 4. A solution of crystallized gallic acid, saturated in distilled water. (This 
should be prepared in small quantities, as it will only keep for a few days.) 

No. 5, A solution of 100 grains bromide of potassium in eight or ten ounces of 
distilled water. 

Haying selected suitable paper, and cut it to the proper size, which snould be at 
least an inch each way larger than the object to be represented, mark one of the 
comers with a pencil, so that the side on which the preparation is laid may be known, 
pin the paper by two of its comers to a board, and by means of a soft brush apply the 
preparation No. 1 carefully and smoothly to the surface of the paper, taking care to 
wash it thoroughly oyer without 'any mark of the bmsh, and that the solution is 
thoroughly absorbed. The paper may be suffered to dry by hanging from the board in 
the air, but without exposure to light. 

When thoroughly dry it is ready for the next operation, which consists in pouring 
a portion of the second solution, just sufficient to coyer the surface, into a shallow 
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porcelain dtsfa, which should be large enough to i^eire the paper. As only the pre- 
pared Bide of the paper should receive this solution, fold a narrow upright margin all 
round the paper, turbing in the comers, holding it hy two comers ; let the side to 
which the preyious solution has been applied, be drawn gently and smoothly oyer 
the surface of the solution, resting on it till it is thoroughly saturated. In this state 
it may remain for a few seconds, but not more than a minute, otherwise tho nitrate 
solution may be decomposed by the iodine liquid. 

The paper, now thoroughly saturated with the iodized liquid, is hung up in a proper 
place until about half dry. The paper is now thoroughly imbued with tiie preparation, 
and the nitrate of silver thoroughly decomposed ; but it is now necessary to remove 
every trace of the salts with which the paper has been saturated. This Mr. Cundall 
accomplishes by floating the paper with its upturned margin on a basin of pure water 
for eight or ten minutes, drawing it occasionally gently along the surface to remove 
the soluble salts, which will separate from their own gravity ; while the iodide of 
silver, being insoluble in water, remains upon the paper, presenting the surface required 
for a successful operation. 

The paper should now be left to dry spontaneously, without being touched or the 
surface disturbed. "When dry, it may be subjected to sufficient pressure to smooth it. 
In order to preserve' its sensibility, it should be carefldly secluded from the light, and 
placed in a portfolio. The paper thus prepared is called iodized paper ready for use. 

For the third operation Mr. Talbot made use of the solutions 3 and 4 in the 
following manner : — ^Miz equal parts of the two solutions by means of the graduated 
drachm tube, but only in quantities required for immediate use, as it quicldy loses its 
quality ; Gallo-nitrate of silver is obtained by this means. With this mixture the 
iodized paper is washed over by means of another soft brush, using increased care in 
laying it on, so as to secure a smooth and even surface and equal distribution. Leave 
the solution to settle for eight or ten seconds, then dip the surface in pure water, still 
holding it by its upraised comers, and drawing the paper gently over the water several 
times ; it is again drawn through a second course of fresh water two or three times. After 
being dried in the dark and at a distance firom the Are, it is fit for use, and may be placed 
in the camera while the surface is dry, but still moist, or it may be placed in a portfolio 
with blotting-paper for future use. Mr. Cundall, and other recent operators, find it 
necessary to apply the gallo-nitrate as follows : — Pour out the solution upon a dean 
slab of glass, diffusing it over the surface to a size corresponding with that of the | 
paper. Holding the paper by the narrow upturned margin, the sensitive side is I 
applied to the liquid upon the slab, and brought in contact ; so that by passing the \ 
.fingers gently over the back of the paper, the surface is thoroughly wetted with the 
gallo-nitrate. Mr. Cundall further recommends, that in all cases when extreme sensi- 
tiveness is not required, the liquid should be diluted to one-half the strength 
indicated above, otherwise the paper is apt to be stained or embronzed, unless tho 
manipulation be extremely well-managed. Rain, river, or spring water answers per- 
fectly to wash the papers, distilled water being required for the silver solutions only. 

These operations Mr. Talbot recommends should be performed with as little light 
as possible, and that should be candle light. 

And now the paper is ready to place in the camera, where the operator is to use his 
own judgment in forming his pictures, and his experience in getting proper effect. 
According to the intensity of light and colour of the object, is the length of exposure, 
which may vary from five seconds to two minutes. 
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When the operation is tenninated, it is necessary to develop the image by washing the 
snrfoce oyer with a brush charged with the gallo-nitrateof silTer, exposing it at the same 
time to a gentle heat from a hot iron or other similar body, held at the distance of an inch 
or two, the iron being held vertically, and the paper moved backwards and foihnrarda 
so that it may all dry simnltaneonsly. In the course of a few seconds the picture wiU 
become visible, usually of a fine blackish-brown colour. 

When sufficiently developed, it is necessary to wash it immediately fn pure water 
to remove the gallo-nitrate of diver. This last process of washing should be done 
before the paper has become quite dry, and, if necessary, the drying rfiould be retarded 
by the application of hot vapour or a jet of steam. The final process is fixing the 
image. 

This was accomplished by Mr. Talbot by dipping it first in water, ftnd,- after drying, 
washing it over with a" solution of bromide of potassium. (Solution No. 5.) And, 
after a last washing in water, it is finally dried. A strong solution of common salt 
was substituted for the bromide of potassium, but was not so successful. 

The present practice, as described by Mr. Cundall, is as follows :— In order to remove 
the sensitive matter from the picture, it is to be soaked, he says, " in warm water, but 
not warmer than may be borne by the finger. This water is to be changed twice, and 
the pictures are then to be well drained or dried in clean and dry blotting-paper, to 
prepare them to imbibe a solution of the hyposulphate of soda, which is prepared by 
dissolving an ounce of that salt in a quart (forty oxmces) of water. Having poured a 
little of the solution into a flat dish, the picture is to be introduced into it ; daylight will 
not now injure them. Let them soak for two or three minutes, or even longer, if they 
are strongly printed, turning them occasionally. The remaining unreduced salts of 
silver are thus thoroughly dissolved, and may now, with the hyposulphate, be entirely 
removed by soaking in water and pressing alternately in clean blotting-paper ; but if 
time can be allowed, soaking in water alone will have the desired effect. 

The impression now obtained is a negative, that is, the parts of the object which is 
white in nature are here represented black, and viee V9rsa. From this impression, 
however, any number may be taken, having the lights and shadows as in nature. 
This is performed by placing upon the negative a piece of propeply-prepared photo^ 
graphic paper, and in immediate contact with it, having previously rendered it as 
transparent as possible. By exposure to the light, .the second impression is formed. 
The progress of the impression may be watched by raising one of the comers of the 
negative from time to time. The mode of rendering the negative transparent, as 
adopted by Mr. Fox Talbot, was as follows : — Orate some virgin wax on the back of 
the paper, and, having placed it between two pieces of white paper, draw a hot iron 
gently over it until the dissolved wax has throughly penetrated the paper of the nega- 
tive, and rendered it somewhat transparent. 

When many impressions are taken, the original loses a portion of its vigour, which 
may, however, be restored by dipping it again in the gallo-nitrate of silver, washing it 
in hot water, and fixing it as before directed. These impressions may be obtained by 
using calotype paper, but Mr. Talbot recommends photogenic paper prepared as 
follows : — 

Having dissolved 25 grains of common salt in one ounce of distilled water, dip 
the paper selected and cut to a proper size in tins liquid, leaf by leaf, leaving it there 
to soak for a short time, and place it between leaves of clean blotting-paper tc dry ; 
dissolve afterwards 90 grains of crystallized nitrate of silver in an ounce of distilled 
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water, wash the paper on the seen silver side, with a soft pencil charged with this 
liquid, dry it a little, and pass another coating of the liquid oyer it, diy it thoroughly, 
suspending it for that puxpose by one of the comers. 

A more simple preparation of photographic paper is produced by dissolying 100 
grains of bromide of potassium in an ounce of distilled water; dip the paper in this 
solution, place it as before between the leaves of blotting-paper, and when nearly dry 
wash the sensitiye side with a solution of 100 grains nitrate of silver, dissolved in an 
ounce of distilled water ; dry the paper in a darkened place, and, if required to be very 
sensitive, apply a second wash of the solution. This paper has presented the best 
results. 

The impression obtained upon these papers in the manner described, form the calo- 
type process. Their sensibility is such, that images of feathers, leaves, and other 
similar objects, are said to be obtained by the light of a jet of gas while still moist ; 
holding the paper four or five inches from the flame, the impression will appear in 
three or four minutes. 

The precautions to be taken during the preceding operations are as follow : — 

1. It is necessary to have a clean brush for every solution, and to wash them care- 
fully every time they are used. The brush used for the gallo-nitrate of silver is 
quickly destroyed. 

2. The same blotting-paper should never be used but for the same solution, and it 
is better to have separate blotting-books prepared, with the names of the solution 
written on each. 

3. The distilled and other waters should be changed with every operation. 

4. Dr. £yan observed that if the paper remained too long in the solution No. 2 
(iodide of potassium), the iodide of silver was formed. He recommends, therefore, 
that the leaf should be dipped and removed promptly to prevent this formation. 

5. Mr. Mitchell modifies the process in the following particulars : — He first applies 
the' solution No. 2 (iodide of potassium), drys it; then the solution No. 1 (nitrate of 
silver), drys that also ; and having dipped the paper for one moment in a solution of 125 
grains of iodine, in an ounce of water, washes it in distilled water, and finally drys it 
By this means Mr. Mitchell obtains a paper more sensitive, and, as is said, with the 
sabstances more equally distributed than by Mr. Talbot's process. 

Improved Talbotype Process. — Many improvements have taken place in the Talbo- 
type process. Mr. Talbot has himself introduced the following:— In order to get rid 
of the yellow tint in images taken on paper prepared with a solution of nitrate of 
silver, he proposes to plunge the paper after it is impressed into a hot bath, composed 
of hypo-sulphate of soda or other hypo-sulphate dissolved in ten times its weight of 
water, heated to ebullition. The paper should remain about ten minutes in this bath, 
then be washed in cold water, and dried. By this means it is rendered both more per- 
manent and more transparent ; the lights are brought out better. The transparency 
of the paper can still be increased after this operation by the application of wax as 
already directed. 

Another improvement consists in placing a hot iron plate behind the darkened 
frame, which covers the paper while it takes the image in the camera, thus communis 
eating heat to the paper, and rendering it more sensitiye. 

I have been induced to give the formulse of these different photographic authors, 
so that if the reader cannot arrive at a satisfactory result by one process, he may try 
another. And here I may as well remark, that the amateur should not be led too 
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ea8il7 to try all the different processes he may hear or read of, for acquirement of a 
'perfect knowledge of one of them is quite enough for a lifetin^e. ' 

I am now about to introduce the reader to two photographers who hare dis- 
tinguished themselyes by their successful practice in this process. I need scarcely 
say that the two gentlemen I speak of are Sir William J. Newton, and J. D* 
Llewellyn, Esq. 

Six W. J. Newton's PToceM.~This gentleman has taken great interest in the 
art, and has materially contributed to its adyancement by his own manipulation. 
I cannot, therefore, do better than giye his formula in his own words, copied from the 
Journal of the London Photographic Society, to thewritersof which I feel exceedingly 
indebted for much yaluable information. 

^ To Iodize the Faper, — 1st, Brush your paper oyer with muriate of barytes (half an 
ounce, dissolyed in nearly a wine-botUe of distilled water) ; lay it flat to dry. 2nd, 
Dissolye sixty grains of nitrate of silyer, in about an ounce of distilled water. Ditto 
sixty grains of iodide of potassium in another bottle with the like quantity of water. 
Mix them tpgeiher and shake well; let it subside ; pour off the water, and then add 
hot water ; shake it well ; let it subside ; pour off the water again, and add three ounces 
of distilled water, and afterwards as much iodide of potassium as will redissolye the 
iodide of silyer. 

" Brush your preyiously-prepared paper well with this, and let dry ; then place them 
in water, one by one, for about one hour and a-half or two hours, constantly agitating 
the water. As many as a dozen pieces may be put into the same water, one after the 
other, taking care that there are no air-bubbles ; take them out, and pin to the 
edge of a board at one comer. When dry they will be ready for exciting for the 
camera by the following process : — 

(These are supposed to be in six 1-ounce bottles with glass stoppers.) 



1 drachm of No. 4, 6 drachms 
of distilled water. 



20 min. of No. 3, 6 drachms 
of distilled water. 



3. 

A saturated so- 
lution of gallic 
acid. 



4. 

25 grains of nitrate of silyer 
to half an ounce of water. 
Add 45 minims of glacial 
acetic acid. 



5. 

2 drachms of 
No. 4, 6 drs. of 
water. 



Equal parts of Nos. 1 and 2. 

N.B. — This must be mixed 
just before using, and the 
bottle cleaned afterwards. 



*' To Excite fw the Catnera.—NLix equal parts of Nos. 1 and 2, and with a glass rod 
excite the iodized paper and blot off; and it may be put in the slide at once, or the 
number you require may be excited, and put into a blotting-paper book, one between 
each leaf, and allowed to remain until required to be placed in the slide. 

" Time of Exposure. — ^The time yaries from three minutes to a quarter of an hour, 
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according to the nature of the subject and the power^ of the sun ; but fire minutes is 
gmeraUy the propOlr time. 

« To Bring Out. — ^Bring out with No. 3, and when the subject begins to appear, add 
No. 5 ; and when sufficiently developed, hold it up, femd pour water upon it ; then put 
it into hyposulphite of soda to fix it, for about an hour or more, and then into 
water ; this is merely to fix it for the after process, at your leisure. 

" To Clean the Negatwe.^Get a zinc tray about three or four inches deep, with another 
tray to fit in at the top, about one inch deep ; fill the lower tray with boiling water, so 
that the upper tray may touch the water ; put your solution of hyposulphite of soda, 
not strong, in the upper tray, and then your negatives one by one, watching them with 
care until the iodine is removed ; then put them in hot water, containing a small piece 
of common soda (the size of a nutmeg to about two quarts of water), for about ten 
minutes ; pour off the dirty water, and then add more hot water, shaking them gently 
for a short time ; pour off the water again, and then add fresh hot water, and let it 
remain until it is cold, after which take them out carefully one by one, and put them 
in clean cold water for an hour or two ; then take them all out together, and hold up 
to drain for a short time, and then put them between three or four thicknesses of linen, 
and press as much of the water out as you can ; then carefully (for now all the siice is 
removed) lay them out fiat separately upon linen to dry. 

" Mode of Waxing the Kegatives.-^Melt the pure white wax over a lamp of moderate 
heat, just merely to keep it in a liquid state ; then fill the same deep tray as above 
described with boiling water, and with another similar to the upper one before described 
(which must be kept for this purpose only) ; put a clean piece of blotting-paper in this 
tray, and lay your negative face downwards, and with a soft flat hog's-hair brush, 
about an inch wide, dip it into the liquid wax, and brush the negative over, when it 
will be immediately transparent, and it can be done so that there is very little redun- 
dant wax ; after which it may be put between two or three thicknesses of blotting- 
paper and ironed if necessary, which, however, should not be very hot, when it is ready 
to take positives from. 

" Positives on Negative' Paper. — Take one part of the iodide of silver before described, 
and add two parts of water ; then add as much iodide of potassium as will redissolve it. 
Brush your paper with the foregoing, let dry, put into water, and proceed, in all respects, 
as above described for the negatives. 

*^ Excite for Positives. — Excite with No. 1 ; blot off; lay it in your press, place the 
negative face downwards ; expose to the light from ten seconds to half a minute, or 
more, according to the light (not in the sun), and bring out with No. 3 ; and when it 
is nearly developed add No. 1 ; then take it up and pour water upon it, and then place 
it in hyposulphite of soda (cold) until the iodine is removed ; after which put it into 
alum water, about half a teaspoonful of powdered alum in two quarts of water ; this 
will readily remove the hyposulphite, and also fix the positive more particularly ; it 
will also take away any impurities which there may be in the paper ; after which put 
it into clean cold water, and change two or three times. 

" I have been thus particular in describing the process which I have adopted, more 
especially for beginners ; and with great cleanliness and care in each process, and 
especially in keeping all the bottles with the chemicals fi-ee from dirt of every kind, the 
foregoing will lead to favourable results." 

Mr. Zilewellen's Process.— This gentleman, after stating that his method of 
manipulating is almost similar to Mr. Fox Talbot's process, says : — 
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'* I have carefully followed the steps of its progress, and have, I belieye, tried 
nearly all the modifications which have been at yarious times suggested, and it is 
remarkable that, in the long period which has now elapsed, no important improvements 
in paper photography should have been introduced. 

'* The paper which I use is manufactured by Turner, of Ohafford Mills, and bears 
the water-mark of * Turner's Patent Talbotype.' It is not free from faults ; black 
specks, arising from brass and iron used in its manufacture, will often appear, but it is 
a firm compact texture, and makes good negatives, free from the woolliness which is 
fatal to other samples of paper which in other respects are superior. 

*' A sheet of this paper should be fastened with silver pins to a piece of flaxmel 
stretched over a board, and liberally brushed on one side with a solution of nitrate of 
silver, of the strength of thirty-three grains to the ounce of distilled water. 

** In doing this, and in the subsequent manipulations, t use a brush formed 
of a flock of cotton wool, partly drawn through a glass tube, which thus makes 
a convenient handle; this arrangement was suggested by Mr.. Buckle, and I 
believe, bears his name ; it is known as a Buckle brush, and in my experience pos- 
sesses advantages over a glass rod or triangle, or any of the other many contrivances 
which have been suggested, for the convenience of spreading solutions. 

** As soon as the sheet of paper is partially, but before it is quite dry, say in about 
two minutes, it is to be immersed in a bath of iodide of potassium, of the strength of 
twenty grains to the ounce of water ; all air-bubbles must be carefully got rid of ; 
and the sheet will speedily assume a primrose-yellow colour, the back appearing 
nearly as bright as the face. 

*^ It may now be shifted at once to a bath of water, which should be changed foor 
or five times, and the'' paper allowed to soak in it for two or three hours, so as to 
insure the removal of all soluble salts, and leave a pure iodide of silver distributed 
throughout the substance of the paper. 

'^ The whole of the process may be performed in full daylight. 

"When thoroughly washed, each sheet is to be hung up.* separately, and when 
dry is improved by exposure for an hour or two to the full rays of the sun. 

" It may then be subjected to strong] pressure in a screw frame and kept for use ; 
it will keep good for any length of time. 

" To excite it for camera use, take three* drops of aceto-nitrate of silver {the aeeto- 
nitrate consisting of fifty grams nitrate of silver with one ounce of water and one and a 
haXf drachm of acetic acid)^ and three drops of a saturated solution of gallic acid ; add 
these to one drachm of distilled water, which quantity will be about sufficient for a 
sheet of the ordinary size of 9 X 7 inches. 

** In summer weather the above proportions are sufficient, but in winter, when the 
air is cold, four or five drops of aceto-nitrate, and four or five of gallic acid may be 
safely used to the drachm of water. 

" This exciting solution should be liberally applied, in the same manner as that 
described for iodizing ; the paper should be evenly and thoroughly wetted, and when 
well soaked, blotted off with a sheet of clean white blotting-paper. A round liiler 
rolled over it with a firm pressure, answers very well, and insures a uniform application. 

" The paper is now ready for the camera, and should be screwed firmly into the 
holder, so as to exclude all air as much as possible. Under tiiese circumstances it will 
keep damp for many hours, and may be depended upon to retain its whiteness, even 
in summer weather, for twelve hours. 
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'* With a three-inch Ross lenS) and a quarter-inch diaphragm, the time of expo- 
sure will yarj from eight to fifteen minutes, according to the character of the light 
and the colour of the ohject to be copied. The exact time can only he taught by 
experience. 

" In developing I make use of aceto-nitrate of silver, and solution of gallic acid 
in equal proportions, the same as directed for the exciting compound, but without the 
addition of any water. This must be mixed only immediately before it is wanted, as 
it decomposes with great rapidity ; having prepared a sufficient quantity for a single 
sheet, say about one and a-half drachm, brush it over the excited side of the paper 
with a clean new brush. 

'* The picture ought now gradually and evenly to appear, beginning with the sky, and 
then faintly exhibiting traces of the darker parts and the shadows. At this point of 
the development I abandon the use of the compound mixture, and continue the action with 
the gallic acid alone. A Buckle brush (Fig. 63) is here of great service, as it enables 
the operator to add more of nitrate of silver, or more 
of gallic acid, as the case may require, to the different 
portions of the picture ; and this is a very proper place 
to describe that article. A Buckle brush, then, is made 
as follows : — Procure a piece of glass tube, B, about 
c , ^''^^J^V.^ ^^^ ®^ ^^^^ ^ diameter and six inches long ; have 

either a piece of silver wire. A, a little longer than the 
^^' * tube, and with a loop at one end, or a piece of silk 

thread, pass the wire or thread through the tube, and fasten to the end which comes 
through a tuft of clean cotton wool, C ; by pulling the other end of the wire, it forms a 
very nice sort of brush for spreading solutions ; the wool can be thrown away when 
dirty, and a fresh piece substituted ; the loose end of the wire may be held in its 
place by bending it over^the edge of the tube. 

** In those parts where it develops too slowly, nitrate of sUver may be chiefly used, 
while, on the other hand, the parts which are inclined to darken too quickly, may be 
brushed with the solution of gallic acid alone ; and thus a more complete control over 
the development of the picture is obtained than can be effected by the use of the glass 
rod, or any other method that I am acquainted with. 

" By this practice I have saved many pictures that must otherwise have been lost, 
and in many others again, have obtained a higher degree of excellence than would 
have been practicable under other treatment. 

" In order to obtain a negative that will print well, it is better to carry the deve- 
lopment farther than may at first sight appear desirable, and it should be carefully 
examined by transmitted light before the operator is satisfied. When a full definition, 
even in the parts where the shadows of the landscape were the darkest, has been 
obtained, the photograph should, without delay, be well washed in cold water, and 
then immersed in a saturated solution of hyposulphite of soda, and left in this until all 
traoe of the yellow iodide of silver has been removed. 

*' If this should prove tedious and difficult, as will sometimes be the case, it is well 
to pour away the solution into a stock bottle, and make a little fresh (just enough to 
cover the sheet)^ which will always, on application to the half-cleared picture, complete 
the removal of the yellow colour ; and the new solution may be added to the stock 
bottle, and thus aid in keeping up its strength. 

" The proof must now be thoroughly washed for an hour or more, in several 
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waters, to get rid of all trace of hypoBulphite of soda, which, if suffered to remain, 
would gradually destroy the picture. 

'* When thoroughly dried, it should he waxed, which may he done without risk, 
hy laying the sheet hetween two pieces] of hlotting- paper saturated with ordinary 
white wax, and passing a moderately hot hox-iron over the whole. A sufficient 
quantity of wax will he absorbed by the photographic negative, which will thus 
become transparent when viewed by transmitted light, • .^^ 

** It will print muoh quicker, and is less liable to injury from any chance contact 
with liquid, or from the humidity of the air, than if left unwaxed. 

" The photograph is now finished. 

'^ In the foregoing description I have descended into partieulars which will, I fear, 
seem tediously minute, to those who are not aware how much, in photography, depends 
upon trifles. But I dm convinced that the difference between the works of different 
operators mainly consists in the observance or the neglect of trifles seemingly alto- 
gether unimportant. Other formula besides those which I describe will, I well 
know, produce excellent results in the hands of skilful manipulators. I only speak of 
those methods which for some time past I have myself exclusively used, and by aid of 
which I have succeeded in making my best negatives. 

*' The practice is simple and certain, and I recommend it with confidence." 

BK. lie Oxay's PxoceMi. — Among the many modifications of the calotype, we 
have that of M. Gustave Le Gray, who gives us the following directions : — 

*' First Operation. — Dissolve three hundred grains of isinglass in one pint and three 
quarters of distilled water (for this purpose use a water bath). 

^* Take one-half of this preparation while warm, and add to it as under .— 

Iodide of Potassium .... 200 grains 

Bromide of ditto • 60 „ 

Chloride of Sodium .... 34 „ 

Let these salts be well dissolved, then filter the solution through a piece of linen, put 
it, still warm, in a large dish, and plunge in your paper completely, leaf by leaf, one 
on the other, taking care to prevent the air-bubbles from adhering to the paper. 

'^ Put about twenty leaves at a time into the dish, then turn the whole, those at the 
top to the bottom, then take them out one by one, and hang them by one comer with 
a pin bent like the letter S, to dry spontaneously. 

.'^ When hung up, attach to the opposite comer a piece of bibulous paper, which 
will facilitate the drying. 

** When the paper is dry cut it the size required, and preserve it in a folio for 
use ; this paper may be made in the daytime, as it is not sensitive to light in this state. 

*' The bromide does not, in this case, act as an accelerator, as it does on the silver 
plates of the Daguerreotype, because, instead of quickening, it retards the operation a 
little ; its action is to preserve from the gallic acid the white of th^ paper, which 
would blacken more rapidly if you employed the iodide of potassium alone. 

" Second Operat«»n.~Prepare, by the light of a taper, the following solution in 
a stoppered bottle— distilled water, six fluid ounces; crystallized nitrate of silver, 
250 grains. 

'^When the nitrate is dissolved, add one ounce of crystallizable acetic acid; be 
careful to exclude this bottle from the light, by covering it with black paper. This 
solution will keep good until the whole is used. 
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*< When you wish to operate, pour the solution upon a porcelain or glass slab, sur- 
rounded with a glass or paper border to keep the liquid from running off. I usually take 
the solution out of the bottle by means of a pipette, so as to prevent the distribution of 
any pellicle of dust or other impurity over the glass slab. 

** Take a sheet of the iodized paper by two of the comers, holding them perpendicu- 
larly, and gently lower the middle of the paper upon the centre of the slab ; gradually 
depress until the sheet is equally spread ; repeat this operation seyeral times until the 
air-bubbles disappear ; take also the precaution to keep the upper side of the paper 
dry. 

" In order to prevent the fingers from spotting the paper, pass a bone paper-knife 
under the comer of the sheet, to lift it from the ^ab between that and the thumb. 

<< Let the sheet remain upon the slab until the formation of the chloro-bromo-iodide 
of silver is perfect. 

** This may be known by the disappearance of the violet colour which the back of 
the paper at first presented ; it must not be left longer, otherwise it would lose its sensi- 
tiveness. 

**The time required to effect this chemical change is from one to five minutes, 
depending upon the quality of the paper. 

" Spread upon a glass, fitted to the frame of the camera, a piece of white paper well 
soaked in water ; upon this place the prepared sheet, the sensitive side upwards. 

** The paper which you place underneath must be free from spots of iron and other 
impurities. 

" It is also necessary to mark the side of the glass which ought to be at the bottom 
of the camera, and to keep it always inclined in that direction when the papers are 
applied ; if this precaution is neglected, the liquid collected at the bottom, in falling 
over the prepared paper, would not fail to produce spots. The paper thus applied to 
the glass wiU remain there for an hour without falling off, and can be placed within 
that time in the camera. 

"When I am going to take a proof at a distance, I moisten the sheet of lining paper 
with a thick solution of gum arabic, and can thus preserve for a longer time its 
humidity and adhesion. I can also in this case make use of two glasses, between which 
the paper is placed, according to the direction of M. Blanquart Everard; but it is 
necessary to take great care that the plates of glass are perfectly clean, and to have 
them re-polished if scratched. 

** I employ for this purpose, blotting-paper to clean them, as well as my plates ; it 
is much superior to linen, and absorbs liquids and impurities that adhere to it. I never 
spare the blotting-paper, for I would rather use a leaf too much than be uncertain 
about the cleanness of my glass. 

** When the sheet of lining paper adheres well to the glass, it should not be removed, 
but only moistened afresh with water, after which you may apply another sheet of the 
sensitive paper. 

" In preparing several sheets of the sensitive paper at a time, it is not necessary to 
wash the slab for each sheet ; you need only draw over it a piece of white paper to 
remove any dust or pellicle formed. 

"When your operations are finished, you may pour back the aceto-nitrate of silver 
into a bottle, and reserve it for another time. 

« The necessity of employing M. Gray's papers in a wet state is their most objection- 
able quality, but certaialy the results obtained by strict attention to his directions are 
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often ezoeediagly beautiful. For deYeloping the image the following is recommended, 
which does not, however, di£Per essentially from the developing processes already 
described : — 

'* Make about a pint bottle of saturated solution of gallic acid, having acid in excess, 
and using distilled water ; decant a portion into a smaller bottle for general use, and 
fiU up the other bottle ; you will thus always have a clear saturated solution. 

** Pour upon a slab of glass, kept horizontal, a little of this liquid, spreading it 
equally with a slip of paper, then apply the paper which has been exposed in the same 
manner as'described for the negative paper, being careful to keep the back dry. Watch 
its development, which is easily observed through the back of the piq;»er ; you may 
leave it thus as long as the back of the image does not begin to spot. 

" When it is rendered very vigorous, remove it quickly to another dean' slab, and 
well wash it in several waters, occasionally turning it, and gently passing the finger 
over the back ; by this means you remove any crystals of gallic acid which might spot 
the picture. 

*' The appearance of thei mage at the end 6f this process will enable you to judge if 
it was exposed in the camera the proper time. 

'* If it becomes a bluish grey all over, the paper has been exposed to long ; if the 
strongest lights in the object, which should be very black in the negative, are not 
deeper than the half tints, it has stiU been too long exposed ; if, on the contrary, it has 
been exposed too short a time, the lights are but slightly marked in black. 

" If the time has been just right, you will obtain a proof which will^Achibit well- 
defined contrasts of black and white, and the light parts very transparent. The opera- 
tion is sometimes accelerated by heating the gallic acid, and by this process the dark 
parts of the picture are rendered very black. 

" To fix tiiese negative proofs, a very strong solution of hyposulphite of soda, about 
one ounce of the hyposulphite of soda to four fluid ounces of water, is employed, and 
the picture is allowed to remain in it until eveiy trace of yellowness is removed from 
the paper." 

Ihr. IHamond's Pzocess. — ^There is one more formula which deserves notice—I 
mean that of Dr. Diamond, who has been a very suopessful follower of this process ; 
and I think the reader will be much benefited by a careful perusal of his remarks 
in his own words : — 

« More failures/' he says, " than any others depend upon not having good iodized 
paper, which may result — 

<< 1. From the quality of the paper ; 

'* 2. The mode of preparing it ; 

" 3. The want of proper definite proportions for a particular make of paper ; because 
I find very different results ensue unless these things are relatively considered. I have 
not met with satisfactory results in iodizing the French and German papers, and the 
thick papers of some of our English makers are quite useless. 

** Turner's paper of the 'Chafford Mills' make is greatly to be preferred, and 
therefore I will presume that to be used, and of a medium thickness. The great fault 
of Turner's papers consists in the frequent occurrence of spots, depending upon minute 
portions of brass coming from the machinery, or from the rims of buttons left in the 
rags when being reduced to pulp ; and thus a single button chopped up will contami- 
nate a large portion of paper. Occasionally these particles are so large that they 
redupe the silver solutions to the metallic state, which is formed on the paper ; at 
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other times they are so minute as to simply decompose the solution, and white spots 
are left, much injuring the effect of the picture. 

** Whatman's paper is much more free from blemishes, hut it is not so fine and 
compact in its texture, the skies in particular exhibiting a minutely-speckled appear- 
ance, and the whole picture admitting of much less definition. 

" It may not be inappropriate to mention here, in reference to the minuteness 
attainable by paper negatives, that a railway notice of six lines is perfectly legible, and 
oven the erasure for a new secretary's name is discernible in a specimen, which was 
obtained with one of Ross's landscape lenses, without any stop whatever being used, 
and after an exposure of five minutes during a heavy rain. The sky was scarcely so 
dense as could be desired, which will be accounted for by the dull state of the atmos- 
phere during the exposure in the camera. 

" Having selected your paper as free from blemishes as possible, which is most 
readily ascertained by holding it up to the light (the rejected sheets doing perfectly 
well for positives, it is well to reject all those upon which any doubt exists), mark the 
smoothest surface ; the touch will always indicate this, but it is well at all times not 
to handle the surfaces of papers more than can be avoided. There is much difference 
in this respect ; some individuals wiU leave a mark upon the slightest touch, whereas 
others may rub the paper about with perfect impunity. 

" I prefer the paper to be iodized by the single process, because, independently of 
the ease and economy of time, I think more rapidity of action is attained by paper so 
treated, as well as a greater intensity of the blacks, so requisite for producing a clear 
picture in after-printing. 

" Take sixty grains of nitrate of silver and sixty grains of iodide of potassium, 
dissolve each separately in an ounce of distilled water, mix and stir briskly with a 
glass rod so as to insure their perfect mixture ; the precipitated iodide of silver will 
fall to the bottom of the vessel ; pour off the fluid, wash once with a little distilled 
water, then pour upon it four ounces of distilled water, and add 650 grains of iodide of 
potassium, which should perfectly re-dissolve the silver and form a clear fluid ; should 
it not (for chemicals differ occasionally in their purity), then a little more should be 
very cautiously added until the effect is produced. 

" The marked side of the paper being laid upon the surface of this fluid in a proper 
porcelain or glass dish, immediately remove it, lay it upon its dry side upon a piece of 
blotting-paper, and stroke it over once or twice with a glass rod ; this as effectually 
expels all the particles of air as complete immersion, it is also more economical, and 
has the advantage of requiring much less time in the after-immersion in the ' hypo ' 
when it is required to remove the iodide. Either pin the paper up, or lay it down 
upon its dry side, and when it becomes tolerably dry (perfect dryness is not requisite) 
immerse it in common cold water for the space of four hours, changing the water 
during that time three or four times, so that all the soluble salts may be removed ; 
often move the papers, so that when several sheets are together, the surface of each 
may be equally subjected to the water. 

*' If this paper is well made it is of a pale straw colour, or rather primrose, and 
perfectly free from unevenness of tint. It will keep good for several years ; if, how- 
ever, the soluble salts have not been entirely removed, it attracts damp, and becomes 
brown and uncertain in its application. 

<< Upon the goodness of your iodized paper, of course, depend the future results. 
Although it is not requisite to prepare it by candle-light, which in fact is objectionable 
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from your inability to see if the yellow tint is equally produced, I think it should not 
be exposed to too strong a light ; and as the fly-fisher in the dull winter months pre- 
pares his flies ready for the approaching spxing, so may the photographer, in the dull 
weather which now prevails, with much advantage prepare his stock of iodized paper 
ready for the approach of fine weather. Many other ways have been recommended 
which have proved successful in different hands. Dr. Mansell, of Guernsey, pours the 
iodide solution upon his paper, which previously has had all its edges turned up so as 
to;:esemble a dish; he rapidly pours it off again after it has completely covered the 
paper, and then washes it in three waters for only ten minutes in all ; he considers 
that thereby none of the size of the paper is removed and a more favourable action is 
obtained. In the experiments I have tried with the air-pump, as recommended by 
Mr. Stewart, I have met with much trouble and little success ; and I am inclined to 
attribute the very beautiful specimens which he has produced to his own good manipu- 
lation, under favourable circumstances. 

" To excite the paper take 10 drops (minims) of solution of aceto-nitrate of silver, 
and 10 drops of saturated solution of gallic acid, mixed with 3 drachms of distilled 
water, 

"The aceto-nitrate solution consists of— 

Nitrate of silver 30 grains. 

Glacial acetic acid 1 drachm. 

Distilled water ...... 1 ounce. 

" If the weather is warm, 6 drops of gallic acid will suffice; and the excited paper 
thus prepared may be kept longer. 

" This may be applied either directly by means of the glass rod, or by floating, as 
before, and then with the glass rod. If floating is resorted to, then a larger quantity 
must be prepared. The paper should be blotted off by meads of blotting-paper (which 
should never be used more than once, although preserved for other purposes), and put 
into the dark frames for use. It is not requisite that the paper should be perfectly 
dry. This exciting should be conducted by a very feeble light ; the paper is much 
more sensitive than is generally supposed ; in fact, it is then in a state to print from, 
by the aid of gas or the light of a common lamp, and very agreeable positives are so 
produced by this negative mode of printing. 

" I would advise the aceto-nitrate of silver and the solution of gallic acid to be 
kept in two bottles with wooden cases differing in their shape, so as not to mistake 
when operating in comparative darkness. A quarter of an ounce of gallic acid put 
into a three-ounce bottle, and quite filled up with distilled water as often as any is 
used, will serve a very long time. 

" I would advise that the paper should be excited upon the morning of the day 
when it is intended to be used ; for there is no doubt the longer it is kept, the less active 
and certain it becomes. I have, however, used it successfully eight days after excite- 
ment, and have a good negative produced at that length of time. The general medium 
time of exposure required is five minutes. In the negatives exhibited, the time has 
varied from three minutes to eight, the longer time being when the day was very dull. 

" The pictures should be developed by equal quantities of the aceto-nitrate of silver 
and the saturated solution of gallic acid, which are mixed and immediately applied to 
the exposed surface. This may be done several hours after the pictures have been 
removed from the camera. Care should be taken that the back of the picture does not 
become wetted, as this is apt to produce a stain which will print off upon the positive. 
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** It, upon the removal of the paper from the slide, the picture is rerj apparent, by 
first applying a little gallic acid and immediately afterwards the mixed solutions^ less 
likelihood is incurred of staining the negative, from its being more evenly and intensely 
developed. 

'* If browning takes place, a few drops of strong aeetic acid will generally check it. 
Should the pictuie be very tardy, either from an insufficient exposure, want of light, 
or other cause, a few drops of a solution of pyrogallic acid, of three grains to the ounce 
of water, and a drachm of acetic acid, will act very beneficially. It sometimes giy^B 
an unpleasant redness upon the surface, but produces great intensity upon lookhig 
through it. Until the pyrogallic solution was added, there was scarcely anything 
visible upon this paper, the failure having in the Jirat instance happened from the 
badness of the iodized paper. 

*< As soon as the picture is sufficiently developed it should be placed in water, which 
should be changed once or twice ; after soaking for a short time, say half an hour, it 
may be pinned up and dried, or it may at once be placed in a solution almost saturated, 
or quite so, of hypo-sulphite of soda, remaining there no longer than is needful for the 
entire removal of the iodide, known by the disappearance of the yellow colour. 

"When travelling, it is often desirable to avoid using the hyposulphite, for many 
reasons — among others, getting rid of extra chemicals ; and it may be relied on that 
negatives will keep even imder exposure to light for a very long time. I have kept 
some myself for several weeks. 

" The hyposulphite, lastly, should be effectually removed from the negative by 
soaking in changed waters. 

" Some prefer to use the * hypo * quite hot, or even boiling, as thereby the nxe of 
the paper is removed, allowing of its being readily afterwards waxed. I have always 
found that pouring a little boiling water upon the paper effectually accomplishes the 
object ; some negatives will readily wax even when the size is not removed. A very 
hot box-iron is best for the purpose; but the most important thing to attend to is, that 
the paper should be perfectly dry ; and it should therefore be passed between blotting^ 
paper and well ironed before the wax is applied. Negatives will attract moisture from 
the atmosphere, and therefore the ironing should be resoited to immediately before 
the application of the wax. 

" Before concluding these remarks, I would draw the attention of the reader to the 
great convenience afforded by a yellow bag, made so large as to cover entirely the head 
and shoulders, and confined round the waist by means of a stout elastic band. In a 
recent excursion, I have with the greatest ease been enabled to change all my papers 
without any detriment whatever, and thereby dispensed with the weight of more than 
a single paper-holder. The bag is no inconvenience, and answers perfectly well, at 
any residence you may chance upon, to obstruct the light of the window, if not pro- 
tected with shutters. 

" I would also beg to mention that a certain portion of the bromide of silver intro- 
duced into the iodized paper seems much to accelerate its power of receiving the green 
colour, as it undoubtedly does in the collodion. Although It does not accelerate its 
general action, it is decidedly a great advantage for foliage. Its best proportions I 
have not yet been able to determine. 

" I would also offer a caution upon too great reliance being placed upon the use of 
gutta-percha vessels when travelling, as during the past summer I had a bottle con- 
taining distilled water which came into pieces, and I have now a new gutta-percha 
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tray whioh has separated from its sides. This may appear triTial, but wh«ii away 
from home the greatest inconveniaice results from such accidents, which may bo 
easily ayoided." 

Iflbr, Stewmvi's Fvoomw has been alluded to by Dr. Diamond, and having some 
daim to the merit of originality, I shall introduce it here, as it may prove useful to some 
of our amateur photographers, premising that the use of the air-pump, as directed by 
Mr. Stewart, is highly useful in iodizing the paper in the wax paper process. In the 
desoription of his process, Mr. Stewart says :•<- 

*^ I shall eonflne myself, for the sake of brevity, to the manipulatory details neces- 
sary for the production of negatives. 

" jPop^.— I prefer to all others Whatman's make, as supplied to me by Mr. Sand- 
ford ; it is rather thick, and does not readily absorb the wax necessary to render it 
sufficiently transparent ; but these objections can be overcome, as will be hereafter 
explained, while it gives a minuteness as well as mellowness of detail which I have not 
found in any other. Canson's French paper, and the paper known as * Papier Saxe,' 
are good papers, and the most easily handled, being strong and tenacious in their 
texture. Both stand the aetion of the air-pump perfectly ; the former requires to be 
careAiUy selected, it is so irregular and full of defects, but gives very intense blacks ; 
the latter is regular and good, as fihr as my experience of it goes ; it requires longer 
exposure than the others, being less sensitive when prepared. 

** To Iodize the Paper, prepare a solution in the following proportions : — Dissolve 
one ounce (480 grains) of iodide of potassium, and 30 grains of bromide of ^ potassium 
(I often omit the bromide) in twenty ounces of distilled water, and filter. 

" For Whatman's paper it is advisable to reduce the iodide of potassium one-fifth 
— to about 380 or 400 grains. Pour this solution into a tray, and having cut sheets 
of paper a little larger than the size finally required for the camera (this is desirable, 
as the borders are always more or less defective in iodizing, and the paper may, after 
that operation, be cut to the exact size required), place one sheet floating on the solu- 
tion, then slip the next sheet edgeways underneath the first, as it floats— doing 
this smartly, so that the sheet may not lose its rigidity before it has been slid fairly 
under the first sheet ; repeat this with every successive sheet — as many, if necessary, 
as the depth of the solution in the tray will permit. Any other mode of placing the 
sheets in the tray will answer, but the above is a rapid, simple, and effectual way of 
immersiog the sheets in the bath, so as to avoid the presence of air-bubbles, and may be 
employed on all similar occasions. When all the sheets are immersed, cover the upper 
one with the liquid by raising the whc^e bundle of the sheets together, and reversing 
them in the bath, the upper sheet being thus imdermost. In four or five minutes, 
while still in the bath, roll this bundle of sheets up loosely, small enough to be 
dropped into the glass cylinder, in connection with an air-pump. 

** The pump I use is a simple direct-action one ; the flexible tube attached to it, 
and through which the air is exhausted, finishes in a flat lid lined with Indian-rubber 
(having a valve in the middle), which is placed on the top of, and hermetically closes, 
an upright glass cylindrical vessel. When the roll of paper is dropped into the glass 
cylinder, pour over it the solution in the tray in sufficient quantity to cover the paper, 
and force a piece of gutta-percha or glass down to the top of the roll, in order to 
prevent its rising in the cylinder, while the air is being exhausted. Then placing the 
lid on the ground top of the cylinder, a few strokes of the pump suffice to exhaust 
the air, and the action may be continued as long as the air-bubbles are observed to 
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escape from the paper to the surface. Generally speaking, four or five minutes sufiioe 
for this operation, and the paper may be left a few minutes more in vacuo before being 
removed from the pump. The roll is then picked out, or upset into the tray, and the 
liquid again poured over it, so that the floating sheets may be easily separated as 
they are taken out and hung up one by one on an extended cord to dry without 
previous washing in water. They are now ready for U8& as required. The operation 
may be conducted in ordinary daylight. 

'^ With Canson's paper and the * Papier Saxe,' their sizing is so tenacious there 
is no fear of continuing the action of the pump too long ; but care must be taken 
with Whatman's paper in submitting it to the action of the pump, as it loses its sizing 
with great facility. I believe this has been obviated in the more recent ma%ifacture, 
but it has been an obstacle to the use of that paper. The unsizing is indicated while 
under the pump, by the presence of a glutinous froth on the surface of the liquid, 
which does nut disappear as bubbles do in water. When the* quantity of size set free 
is very small, the paper may still be used with safety ; but the defect is generally 
discovered in the first sheet used, while developing in the bath of gallic acid. The 
destruction of the body of the paper, hitherto imperceptible, is now seen, if it exist, 
while examining the sheet by transparence ; and in that case the whole bateh iodized 
had better be set aside, as it is probable most of the sheets are injured. This paper, 
when perfect, will keep many months, or a year; and as paper thus prepared is 
employed in all the following processes, a quantity sufficient for a month's con- 
sumption can be iodized at once, and put to the necessary test. Should Whatman's 
paper be now manufactured of sufficient tenacity to resist the action of the pump, 
there will remain no uncertainty as to its being perfectly iodized and uninjured, and 
the only cause of failure with that paper removed. 

** The solution of iodide of potassium can be preserved indefinitely (replenished 
only with fresh to replace the quantity absorbed), if it is regularly filtered after use. 
Should it become very yellow, putting into the bottle a smaU quantity of starch, and 
allowing it to digest for some hours, then filtering it, will restore to it its primitive 
purity. 

" To Render the Paper Sen8itive.—T}na operation must be performed by the light 
of a candle oi* a yellow curtain. In five ounces of distilled water dissolve half an ounce 
(or 240 grains) of nitrate of sUver, and thereto add five drachms of glacial acetic aoid, 
and filter the solution. 

** Ut Method. — Pour the above solution into a perfectly clean 'tray (which should 
never be employed for any but silver solutions), and float a sheet of iodized paper on 
its surface, extending the sheet rapidly, beginning at one end, and lifting it once or 
twice by the comers, to see that there are no air- bubbles ; then cover it up, and leave 
it thus floating on the. silver solution for ten to twelve minutes, or even a quarter of an 
hour, as it is essential that the solution should thoroughly penetrate the thickness of 
the paper. 

" Should the quantity of the silver bath at hand be small, in lieu of pouring it into 
a tray (which is rarely quite flat), sufficient may be poured on a plate of glass (the glass, 
if need be, of a slider), levelled so that none should flow over the sides, and the sheet 
of paper floated thereon for the same length of time. During this interval, prepare 
the glass or slate of the camera slides by placing it beside you carefully levelled. If 
a glass, it had better be Anally cleaned with a few drops of acetic acid, to remove any 
grease, so that water may flow readily over it. Upon this glass or slate pour a layer 
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of rain or distilled water, just sufficient to cover it. Then taking a sheet of thick 
bibulous paper (printing) cut to the size of the glass, lay it thereon, so that it at once 
imbibes the water on the glass, to which it adheres without air-bubbles, and becomes 
a wet lining to receive presently the sensitive sheet of paper ; the excess of water 
must be removed by lifting up the glass by the comer. Pour over this lining another 
layer of pure water, and then, on the expiration of the ten or twelve minutes, lift the 
sheet of sensitive paper carefully up from its bath by the comers, allowing it to drain 
for a moment ; deposit it, floating on the paper lining, the sensitive side (that which was 
in contact with the silver bath) uppermost towards the operator. The intervening 
layer of water permits of the sheet being easily adjusted in its proper position ; then 
seizing ^ glass, and comers of the sheets to prevent them slipping between the 
fingers and thumb, tilt up the glass slowly and gently so as to allow the intervening 
water to escape by one comer, when the two sheets will adhere firmly to each other 
and to the glass, without the presence of air-bubbles. Leaving the glass for a minute 
or two upright, with the same comer downwards, to allow all the excess of moisture 
to disappear, it may now be placed in the slider, ready for exposure, taking care not 
to reverse its position for some few minutes more, lest any drop should re-traverse the 
sheet and leave a stain. The chief use of the layer of water in this operation, is to 
prevent the presence of air-bubbles ; it also secures the proper position of the sheet 
without handling it, which, with Whatman's paper, as at present made, is to be avoided 
as much as possible, it tears so easily. An experienced manipulator can, however, 
dispense altogether with the layer of water. 

*^ The paper thus prepared for exposure preserves its'extreme sensitiveness with its 
moisture, which, according to weather and climate, may endure an hour or two, within 
which limit, therefore, the sheet ought both to be exposed and developed. In winter, 
and cold damp weather; it may remain moist eight or ten hours. When the view to 
be taken can be reached within that interval of time, this mode of preparing the paper, 
on which the image is intended to fall directly on the sheet of paper without interven- 
tion, the most rich and delicately beautiful results are obtained. 

**• The time of exposure depends as usual upon the intensity of the light, and upon 
the nature of the view, whether abounding or not in deep shadows, and also upon the 
length of the focus and diameter of the diaphragm. With a 3-inch lens, focus of 14 to 
15 inches, and diaphragm of 6-lOths of an inch diameter, the exposure for ordinary 
landscape may vary from a quarter of an hour to half an hour. Paper thus prepared 
bears very prolonged exposure without injury ; I am therefore guided in my opera- 
tions by the nature and composition of the view; by its darker portions, without much 
reference to the brighter lights. I also find it safer to expose' it a few minutes longer 
than may be sufficient, no injury resulting from so doing. 

** 2nd Method, — In order to preserve the paper moist in all weathers for one or two 
days, so as to permit of distant excursions, the following modification of the preceding 
plan should be adopted. In this operation it is necessary to employ double glasses to 
the sliders, the paper being placed between the glasses : — 

" Plunging the iodized sheet into the silver bath, instead of merely floating it on the 
surface, cover it entirely with the liquid, avoiding air-bubbles. After remaining 10 
minutes in the bath, lift up the sheet, allowing it to drain for a moment, and convey 
it into another bath of distilled or clean rain-water, to wash off some of the excess of 
the nitrate of silver. If the paper is to be used within ten or twelve hours, five 
minutes' washing will quite suffice ; if not till the next day, the washing should be 
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prolonged to ten or fifteen minutes. Should the distilled water, after washing seyeral 
sheets, become milkj, it had better be renewed. 

Placing the smaller glass (that which is nearest the lens during the exposure), 
carefuUj cleaned with a few drops of acetic acid, on a level,* pour on it a layer of 
distilled or rain-water. Upon this, float as before the sheet of sensitive paper removed 
from its water-bath. In this instance it is of no consequence which side of the sheet 
is downwards, as it is sensitive throughout and on both sides. Inclining the glass, the 
paper will adhere to it by the escape of the water. Then replacing the glass, with its 
adhering sheet,, on the level, let it be immediately covered with a dioet of wet bibulous 
paper (or a layer of water can first be extended, and the lining sheet be at once soaked 
by being floated thereon and adjusted to cover the sensitive sheet, and the intervening 
water drained ofE as before), and retaining the glass in the left hand, with the edge of 
the second glass of the slider grasped in the right hand, inclined at an angle of forty-five 
degrees, rub twice down the surface of the bibulous paper from one end of the glass to 
the other, sufficiently hard to force out all the moisture possible, without tearing the 
paper itself. The second glass is then immediately applied to the paper, to which it 
clings firmly, is evenly adjusted to the other, and wiped diy ; the two adhering glasses, 
with their imprisoned sheets, are then placed in the slider ready for exposure. Sheets 
thus prepared remain moist a day or two, and are but little less sensitive than those 
prepared as first described. 

** A Third Method^ which in certain circumstances may be convenient, is to prepare 
an iodized sheet, by leaving it immersed as above in the silver bath for ten or twelve 
minutes, washing it in distilled or rain-water for twenty minutes thereafter, and again 
in a second bath of distilled water, if desired to remain sensitive for more than one or 
two days. On removal from the water, hang it up to dry, or, if hurried, dry it between, 
several successive sheets of clean and new blotting-paper. 

" To those in the habit of using Mr. Le Gray's waxed-paper process, or any of its 
modifications, I would recommend, in preference to this last method, to iodize their 
wax-paper with the air-pump, and use a silver solution of the strength here noted. I 
have found a decided superiority in the waxed-paper prepared in vacuo ; it possesses 
greater vigour, and is capable of much longer exposure without injury. 

'^ In all these processes, the iodide of silver not being confined to the surface of 
the paper, as in other paper processes, but penetrating the body of the paper, a some- 
what greater quantity of silver is expended : and I would recommend all beginners, 
until they have had some expeiience, to use in every instance fresh solutions if 
possible. 

"The aceto-nitrate of silver solution should always be colourless ; it does not, how- 
ever, long remain so — discolouring in a day or two. The most effectual way of purifying 
it, preferable to the use of charcoal d noir animal, is, I find, to treat it as follows : — Put 
a small quantity — say a teaspoonful or less — of kaolin (decomposed felspar employed 
by the porcelain manufacturers) into about eight or ten ounces of the solution, in a 
transparent bottle, where it acts as a filter ; shake up the solution and expose it to the 
ordinary daylight for a few minutes, in order to complete the decomposition already 
commenced, by which time the felspar has subsided, and then the liquid filtered wiU 

* I employ, as a very light portable level, a triangle of brass, formed of three pieces, attached 
together at the-corners by screws, -which at the same time can be raised or depressed to produce a 
level. The withdrawal of one of the screws permits of the pieces being shut up into the size of a 
small ruler. 
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pass clear ; a few erystals of the nitrate of silver caa be added, to restore the str^igth 
of the solution. 

** To Develop the Picture. — An operation also to be conducted by yello\r light. The 
sheet, picked off the slate or removed from between the glasses, is extended as rapidly 
and uniformly as possible on the surface of, and then immediately covered with, a 
saturated solution of gallic acid ; say a drachm of gallic acid dissolved in a pint and a 
half of water. This solution should only be prepared when required, and heated a little 
to hasten its dissolution if necessary. 

*' A sheet prepared by the first method should be placed in the gallic acid for develop- 
ment, before it has become quite dry, lest it should detach itself fi'om the slate and 
become stained by touching the slider. For the sheets between glasses, several hours 
may intervene between the exposure and development. 

" If the paper has been sufficiently acted upon by the light, as is cUmost invariably 
the case, the development will take place effectually in the simple gallic acid bath. 
The length of time reqxdred varies with the circumstances and; the paper employed. 
Canson's paper develops rapidly, in one or two hours on the average. The paper 
Saxe is longer in beginning to appear, and then proceeds rapidly. Whatman's paper, 
though the most sensitive, is the slowest to develop, but supports best the action of 
the gaUic acid. Sometimes two or three hours will suffice for it, but very often ten or 
tw^ve hours are' not too much, and, if convenient, by removal into a fresh bath of 
gallic acid, after the first has become dissolved and turbid, it may be left with safety, 
and often with advantage, double that time in the gallic acid bath. The completion of 
the development is best ascertained by examining the sheet by tran^arence. "When 
the whites begin to lose their brilliancy, when the blacks become opaque and well 
penetrated, it should then be transferred to a tray of clean water. A little experience 
will serve to indicate when the development is complete, without the necessity of 
lifting or handling the sheet frequently ; the view then appears to be almost lost under 
a misty veil. The development should even be pushed beyond this point, as the details 
in the whites (which represent the shadows of the picture) only appear at the very 
last 

" The stains similar to marbling that are complained of as frequently occuning at 
this stage of the operations, proceed sometimes from insufficient saturation in the silver 
bath, but often also from want of cleanliness. To assist in guarding against this last 
cause, it is well to adopt the practice^of never separating the sensitized sheet from its 
paper lining ; but removing the two sheets together from the slider, immerse them so 
in the gallic acid bath, and leave them thus, the lining undermost, until the develop- 
ment is complete. The sheet is thus preserved by the bibulous paper from the stains 
occasioned by the deposit on the bottom of the tray. This practice has farther the 
advantage of enabling the manipulator to handle a large sheet of paper without fear of 
its tearing, as it otherwise so frequently does by its own weight when lifted. 

*^ In the case of papers sensitized by the second or third methods described above, 
some eight or ten drops of the silver solution may be added to the gallic acid bath, 
after the sheet has lain in the bath some ten or fifteen minutes ; but this is not always 
necessary. 

*' After an hour's immersion in the gallic acid bath, should any of these sheets, 
when examined by transparence, show blacks still very feeble, owing to insufficient 
exposure, they can be placed in a fresh gallic acid bath to which ten or twenty drops 
of the silver solution have been previously added; the opacity of the black is thus 
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considerably increased by the deposit of silver on them which is thus determined. 
But this resource should be employed with much circumspection, because it tends to 
diminish the harmony of the yiew, by rendering the contrast between the lights «nd 
the shadows harsher than they are in nature, depriving the shadows of their due trans- 
parency, and producing the unnatural effects seen in some photographic landscapes. 
The various accelerating processes so frequently recommended, appear to be but this : 
the exposure in the camera being too rapid to permit of the image appearing under the 
influence of feeble re-agents, recourse is had to those more powerful, which will always 
produce an image, provided the paper itself can, without staining, support their action. 
Hence these processes only succeed well on glass, which can resist their action 
uninjured. But these chemical re-agents destroy the natural harmony of the image, 
substituting an artificial effect ; because their action, bearing in preference on the 
blacks, proceeds faster than in the proportion of the action of the light upon each point 
in the camera. Thus very rapid, but less perfect, proofs are obtained. 

^^ To Fix the Negative. — On the removal from the gallic acid bath, the sheets (still 
by candle-light) should be washed in two or three waters for a quarter of an hour, or 
they may be left in the water indefinitely till it is convenient to proceed with them ; 
then plunged in a bath of either hyposulphite of soda, or bromide of potassium of 
the strength of one ounce of either to six or eight ounces of water, or stronger. This 
process is preferable when abroad, as it does not expose the operator to the ride of stain- 
ing his work, which the former is so apt to do. When the negative has lain in the hypo- 
sulphite bath for about fifteen minutes, it may be examined by daylight to see whether 
the yellow colour, visible on the back of the negative, or more easily by transparence, 
has disappeared. If so, the dissolution of the yellow iodide of silver is effected and 
the operation is terminated. The sheet is then thoroughly washed in water, frequently 
changed, for several hours. A quarter of an hour or half an hour in the bromide baih 
suffices to fix the negative temporarily ; but it must be fixed as above by hyposulphite 
of soda on return home. 

" The final process, which is generally necessary (though with some of these papers 
it may be dispensed with), is to wax the negative, when perfectly dry, in order to 
render it more transparent when required for printing. The most simple mode of 
accomplishing this is to place the negative face downwards on a sheet of clean paper, 
rubbing a piece of white wax on a clean heated German iron till the wax melts ; spread 
it all over the proof, as much as it will imbibe. When the sheet is saturated, place it 
successively on two or three sheets of thick blotting-paper, ironing it all the time till 
it has parted with its excess of wax. Care must be taken that the iron employed is 
not too hot ; the wax should melt freely when it touches, but without ebullition. 

" Whatman's make of paper is sometimes inconveniently thick for printing from, 
and also receives the wax with difficulty. In that case, after fixing, but before waxing, 
the negative should be submitted for about half an hour to a bath of concentrated 
sulphuric acid in the proportion of one ounce to six ounces of water, and then 
thoroughly washed in several waters. This destroys the sizing, and renders the nega- 
tive very transparent without injury. 

*< These directions appear much more tedious in description than they will be 
found in practice; by following them, paying special attention to cleanliness, the 
results are so regular and constant, accompanied with so little variation in their repe- 
tition under any circumstances, that I think very little experience will sufiSce to render 
any beginner expert and certain in his operations. Unless some accident, independent 
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of the process, interyenes, it nvelj indeed ImppenB that on going out for the day with 
three or four sheets, I do not return with as many dififerent and passable yiews, no 
matter almost what the weather may be. 

^* The second of the preceding methods I find the most conyenient for use when 
absent from home ; and where one can cairy a small hood, or any means of changing 
the papers in the aUders protected from daylight, it is necessary to haye but one 
slider, as a thin box will carry six, eight, or ten double glasses with their prepared 
sheets, to be suocessiyely exposed in the same slider as required. I haye little doubt, 
with the aid of the nitrate of zinc, these may, without any material diminution of sen- 
sibility, be preseryed moist for many days, since at present, with a little precaution 
they retain their moisture two or three days, particularly if thick English paper has 
been used.'' 

Hew PvoceMMi.— Many new applications of the calotype processes haye been 
proposed and practised with some success, showing how uniyersal the principle inyolyed 
preyails in nature. A brief summary of some of these may not be uninteresting to the 
reader:— 

Cyanotype was so called by Sir John Herschel, cyanogen in combination with 
iron foiming a leading part in the process. A piece of paper is washed oyer with a 
solution of ammonio-citrate of iron, sufficiently strong to be of a sherry colour. Ex- 
pose the paper in the camera, and deyelop the picture by washing it sparingly with 
common yellow ferro-cyanate of potass, when the negatiye disappears, and is replaced 
by a positlye of a yiolet colour, on a greenish-yellow ground. 

The Enmrgetype consists in the application of a solution of succinic acid two drachms, 
common salt fiye grains, mucilage gum arabic half a fluid drachm, distilled water one 
fluid drachm and a-half, to paper which is afterwards, when nearly dry, washed with 
solution nitrate of silyer, containing one drachm of the salt, to an ounce of distilled 
water ; the paper is exposed in the camera. The image is brought out by the appli- 
cation of a solution containing a drachm of concentrated solution of green sulphate 
of iron, in two drachms and a-half of muoUage gum arabic. 

Amphytype is also a discoyery of Sir John Herschel, and receiyes its name from 
the fact, that negatiye and positlye pictures can be produced by one process. Paper 
may be prepared either with the ferro-tartrate or the feiro-citrate of the protoxide of 
. mercury or of lead, by using the cream of the salts, or by successiye applications of the 
nitrates of their oxides, alternating with solutions of the ammonia-tartrate of iron. The 
proportions of the process are not yet fixed. 



THE WAX PAPEE PROCESS. 

Bx. Fexcy's PiooeM. — ^We shall now consider a twin branch of the art. I 
allude to the wax paper process, first practised by M. Le Gray, and since yery success- 
fully by seyeral eminent photographers, amongst the most successful of whom stands 
Hr. Fenton, whose beautiful yiews of seyeral cities and places in Bussia were all 
taken by this process; in fact, it is the most useful of any to the trayeller who does 
not wish to b^ troubled with the incumbrances necessary to the successful practice of 
collodion ; and the remarks of Dr. Percy, which I subjoin, bear me out in this assertion. 

Dr. Perey, after remarking that <* there is no field in science which promises, at 
the present time, a richer haryest to those who possess the scientific acquirements 
.whidi qualify them for its cultiyation than photography," continues :« 
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^' List ««]iimer, 1862, it wiU beTemeidbevefl, Hke temperatoM ^n» muiiMrily 'hig^ 
1MFtioiilarl]r«B'tiie emfkf part etf Jo>7, the thennoiMter frequeaUyindiioatiiig tO° Vib. 
in the shade. We shall all long remember thei;rppiB8l ^baracterof ihat-anltiy wmmm^ 
«~<tlre4nin'ihiiiiaig -wititoirt ■« cknid for days in mMceasiom. I^eard mimaroai oonplaiatB 
from phetegt a i fl ie M , to &e «ffdcttthat they bad ^eat difi e tAty ia obtemiag yi i Hiu f, 
««rhether «n coIlodiontBad plates, or on paper ; and I «iet <wilh muneraai ^linlamB 
' flijwil f wtth *ihe 'paper ^procen. Them ean Aie «o ^ifht, I 'thmk, that Hiate tfaflana 
were esf^vely 'eecasioned <by the high tempewittire 'of ^e aeaion. I had, before, h«a& 
eonatanily amustomed to woi*k aoeoesafuHy ^miAL 1ih« ovdinaiy paper fpnoeai in talni^ 
hmdseape 'news ; tfaeiodimd paper *bemg'ezeited on the noming of « <Mdatype<rfeBO«r- 
flion, and tkeamage dereloped on Khe 'eapaninig'on^vetunuBg beme, after wvndetnig orar 
hill and dale many a mile. 

** In 'eold weiiker, I h$r9Q iskea tcAentblyTgood pictomstmna^ajm after iba ex- 
citement of the paper ; hut, in 'the «eaaon mentioned, I was unable to p r oto a o <pietiinB 
«t all satisfoetory, nnlees the ^pioeess 'f/S 'development took plaoe dmmediaWily, «r 
yery shortly, after the slide was withdrawn from the camera. The image, -if idesre^ 
loped at a later period, wasmost imtatisfactoi^-^the defect being especially >.o0aBpicnon8 
on viewing ihe negatii^ by transmitted li^. It wns pOFoiis., and "ptattiodkmiky so^on 
ihe darkN* parts. The prooess wbieh I emf^kj is as follows i — 

'<<1. iSohaionfor^heJSinffle Wath — To 100 grains ofnitMrte oif aiber, idipaolvad an 
fiye finid ounees of water, add MOigrams of iodide of potassium, which sa-nrtihar'aMK 
than sufficient to form a clear 'scdirtion with ^at qnaoEitity of nitiate. 

** 2. Easeitinf Liquid, — Seventy-fiTe grains of nitrate of silver, cKascflmedin «■« and 
«4ia£f 'Huid ounee of water, to which are added Iwo draohms of jglacnal^aoeplb <aaid. 
One or two drops 'of tbis solution (known as aeeto-nitrate of ailrer) to one dnuAm of 
distilled water, to which wee added one or >two drops of aqneons -solution tlf'galUoaGid. 

*' 3. DwelopeA 1]Fy aoeto-nitrate and gallic acid diluted with oaee «r 'twioe Abe 
volume of water. 

" With the waxed paper, on the canteary, l met with esjeeHent reatdts 'during the 
hottest part of that sultry season, having obtained a good pieture after sulkjaeting it to 
Ibe foUewing severe .test : — 1 escited *^ "paper in ifhe -menring erbout ten <f clock, and 
immediately asfterwards exposed it in tiie oamera. d wilbdrew *fbe i^dia oanftaioiBg 
the paper, ooveiiBd it with a bla(^ velvet 'bag, and Mt it during many liours of the 'day* 
^eely exposed to the 'brightest «uiwhnie. I ^ev«3oped the image at ten in the evening, 
and with perfect success. The experiment was maile tm one of -^e faotteart; daiys in te 
early part of July. I have made several experiments on this subject, and with the 
same result. 

" Hence it would seem, that one special advantage in the use of the waxed paper 
is, tiiat 4t will keep *w6U in bot weather. It may, t fa er rfe ro, «be ^coriftieirtif toeom- 
mended to trare^ers in hM climates. For traveUem, there is no ^otegra^e prooaM, 
w4rich,in respect to convenience, can 'be ^orapared to ifce -.paper proeess-, biiturileas 
the paper 'wtniceep a reasonable 'time wben exited, ^Khe ap^lieatlon of thisprocees'to 
kadsoapes is neoessarily very %niited. The traveller tsbould be -alble to ^exdite 4be 
paper over iB^t,^and walk from p^aee to plaee wi^'hris esmera,<-tdke anyvieiPi 
whioh lie «m«y deaire, and letusn %ome in the evening to l[erv«i!k»p 'ftiem. Unleaa (ho 
'oan do ifiiii, he*must ^ave big portaUe tent, mod carry about wi& htm all ^Ba» neeessary 
apparatus for msnipidation. In certain «ases, as iss. rambles in Ae Dast, ^ inay be 
desirable, from -other eoneideretitms, *to have such « tent, in whioh oallotype'inaBipvda- 
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tioiia mmj h& «lio iicMliaal^ md, xb •vudi veaaas, lihe t ^j it tt wi to ^the ptveMses, in 
wkmh lihe.fixaited viik&qm ^irUl modi iloaBft, ^ow >not aa atixm^ ^1^7* Bat^^vm ^Chen, 
it i«far })MfiKt whtm fmetwabk, that aofltead of ntenliig from tkne to tisM to hiM 
tMitifor <ttie fOKffW «f de^dinpEiog) Jie ahodd Iw eaialdat io4ailM bia Tkws «it'0]iee»«iid 
^tOBDikiot «0l 4Ji6 a»«cilafn«Bto togelto^ X pvttCMSi ^tbeo, 4b Toquired for troreOefS, 
«a|iMi0ttT in IkOt islimnteif Stt ^veUidi dw ftt ateat iMrtadMliitj of appaniiliia aoiaj be 
f»Mned; aasd irfbwe )tb0 aaatasial :i9on'wlii(dL "the unafO'iB to be loeoiYed wHl koep 
jGmt « vtMoiwi /linw 'aftar ffoieifeaMaoi ani asfiMniw io. itha oaiBeia^ and witbotft tfae 
liaiolityfto be is^iirod ar bioSoaa itkB fkaa: Nokt ^ papar praoeasia oxacflj adaptad 
tip maat lihaia ooaditMna; mtdf ^witb-aaapagt to larodaoapaa, wa-eMfOta towards ivprove- 
Aont 43boull ib0«paQii% diaertad<to;t]uit praoaia. 

" As the waxed paper will keep so well after Oioitamant «iid asponira la 6ifi 
Mtoit wMlluav At migbt Jbalamtioipslad Hiat, ataftfrif pmrihu, 4t would keep pn^r- 
imatalgr Jan^vtba* ^pdHMOf ^pi^er )wader .ordmaiy ourenmataaces of tamperature in 
lHhu >eliina^« And -tka «Qtifiipatiaii geMaalij «oooi4s, 'I dllmik, with the esp«rianae of 
fboAagKapbMB* tea of -tiw baet aegatinaa I ever aaw waa on waxed paper; it waa 
taken by Yicomte do Yigier a month after aseiteaMirt. The aeene was |»art of Iha 
F4mmt of FanBaiBeblaML I hatre lalao 'myaelf obtained pretty feed resnKa with ^ nae 
of waxed pi^jpar ^netted aareral da^ previously. 

^* hx tiie joniixiary ^^a^er proaeis, however, I bare not auooeeded in obtaiSning an 
JaMge^ wanthy of ibawg called a tpietttre, lon^sr tliMi «five days after exciting) thou^ 
aeme lAotoginpjbttrB haTe infimaed me -tibat Hiiey h^ye obtained good piotuiea a «(m- 
tiderably Umgar penod nfter Ihe •eaciting pcocaaB. 

It ia jkot my inijeixtipnito .eater upon aa >exaet pompai^on c^ tbe^latrfe menta of 
tbe wax^d .aa4 the ^otdxnary faper poroccaa. Ab >Ae waxed pi^er proceaa ^a at preaent 
fifieated) I hapa ato beaataisiaa in expraaBing my iitrong ^red^leetion in farjour of the M 
ftfiper proeeaa lor landacapee an tiua oowitry, nndar ordinaiy ^fcumatancea of tempera- 
tuae. H^ Hong tkne requised in ibciagaig out tibe iimage «n lihe waxed paper proeesa ia 
a aeri^ua i^^tioar^HKVsxal pioteeea lequiriag aaany beura* attention in their develop- 



^^2n the maaed-pftpar proceaa, the aky ia generally •c^btaiaed of a beautiful and 
intense black, and the .limit between St «nd very '^urtant object ia, .generally, weU- 
^j^mfigrv^* In negotiirea obtained >by tba osdiaaiy paper proeeaa, i!be sfcy may ako be 
gocaaiaiwlly (Stained Taiy tdaek ; but, in my eapeneoae, «bia blackneae of .the sky in 
ilMla[ftepr«i(H»s:iaAaineNdy'0a:nnifininly attained aa in Ibe^waaed paper proeeea. 
Wukwoi^ be aaid an the*apecial lOonditioQa -of weather whieh appear to Jbe moat 
iMmwialde io the jabtainag iof aaelUdafined diataaoaa ia ^eaAotypaa of laadaoapes, 
4»eia,,dNu 

^* On ilia other head, I amaiot i^alte aatS8ied,'ih«tlB an exart eontpariaen4wtween 
a feed sagatiae iim paper, amdi aa Tanwi^a, aad a*waxad ;paper negaKaTC, t%« superiority 
miMt^etbeaBBELbaatothetenier. Eaoqi wiiat I itava aeen,Iahould, eapeeiidly in 
feapeat to beanfifHi ^pradatam of itiat, iba inolined loTaafy that Itie xM paper proeeaa htaa 
Ibe jtdmnlttge. When me ledecit-llmt in Hm ordinary proeeaa the image ia oompara- 
nlamiyaiipexsfieia], wh&it ia ^he wasad-faper proeeaa it penatvatea and exista in the 
aa(7 isabitence af the papar itaeU; we ani^t aapeot that, in regttd to tbe qua&ty 
mesiAioaad, ;the foaaier woidd axoai ^e (latter. Inilie.one eaae, "there la only ihe irre- 
gularity of the surface to deal with ; whereas, in the other, there is the inegiliaiity af 
liie entire thMcneaa of "(he paper itself.'' 
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BL Xie Ovay's PiooeM.— Next for consideration will be the original method, as 
practised bj Le Gray himself, with modifications by others of his successful followers. 
To M. Le Gray we are indebted for this and sereral other improTements in the oalotype, 
and for the following modification of the wax paper process. He dissolves, in a bain- 
marie or flat iron pan, 300 grains of good isinglass, in a litre of distilled water ; of the 
gelatine thus formed he takes about eleven ounces, to which he adds half an oimce of 
iodide of potassium, 120 grains of bromide of potassium, and 60 grains of chloride of 
sodium. When this mixture is thoroughly incorporated and filtered through fine linen, 
and before it is cool, he dips his previously selected paper, piece by pi^ce nto it, with- 
drawing it at the end of some few minutes, when it is suspended by a comer to dry. 
This operation can be performed in a fuU light, and the paper thus prepared is said to 
preserve its sensibility for months. 

More recent French photographers suppress the bromide of potassium and the 
chloride of sodium altogether, augmenting the iodide of potassium to 300 grains. At a 
subsequent period M. Le Gray claimed the discovery of the wax process, although it 
seems doubtful if he was the first who practised it ; at least the following statement 
gives a different version of the discovery. 

M. Fabxe's PxoceMi. — ^We find in the journal Za Leimiere a highly interesting 
communication firom this gentleman from Bome, which seems to be the first public notice 
of the waxed paper process. " I have long discontinued the glass in favour of a modifi- 
cation of the wax paper and albumen process," he says, <^ and with most satisfEustory 
results. The blacks and whites are excellent, and the half tints much softer than in the 
other process." The writer proceeds to describe his process, which is as follows : — 

Selecting the most suitable paper within his reach, a lea^ dipped in pure melted 
wax, is placed between two other leaves free from wax. An iron, such as is in use 
in the laimdry, made moderately hot, is drawn over the paper, and suffices to wax the 
two other leaves with the superfluous wax. In this manner thirty or forty pieces may 
be waxed at once. To the waxed paper thus prepared albumen is applied as directed 
for the glass process. The coating of albumen being dry, a bath of acetic acid is 
applied to the albuminized side. The aceto-nitrate bath is now made use of, as in the 
ordinary paper process, to excite the albuminized side of the paper. The result was, as 
we have stated, highly satisfaoipry to the author of the paper. 

On the publication of M. Fabre's note, M. Le Gray claimed the credit of having 
previously communicated the process in aj)aper addressed to the Academic des Sciences ; 
however that may be, M. Fabre appears to have made the first public announcement 
of an application of waxlpaper to photography. M. Le Gray's process is as foUows :— • 

" First Proeets : To Wax the Paper, — ^This process divides itself into several parts, 
waxing the paper being the first. For this purpose he takes the paper prepared by 
Lacroix d'.ingoul^me, or that of Canson brothers of Annonay. A large plate of 
silvered copper, such as is employed for the Daguerreotype, is obtained and placed upon 
a tripod, with a lamp underneath it, or upon a batn-marie. The sheet of paper is 
spread upon the silver plate, and a piece of pure white wax is passed to and fro upon 
it until, being melted by the heat, it is seen that the paper has uniformly absorbed the 
melted wax. When this has thoroughly taken place, the paper is to be placed between 
some folds of blotting-paper, and|then an iron, moderately hot, being passed over it, 
the bibulous paper removes any excess of wax, and a paper of perfect transparency 
is obtained. Z 

'* Second Froeeas : To Prepare the Negative Paper. —In a vessel of porcelain or earthen- 
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ware capable of holding five pints and a quarter of distilled water, put about four 
thousand grains of rice, and aUow them to steep until the grains are but slightly 
broken, so that the water contains only the glutinous portion. In a little less than a 
quart of the rice solution thus obtained, dissolve — .,. 

Sugar of milk 620 grains. 

Iodide of potassium 225 „ 

Cyanide of potassium 12 » 

Fluoride of potassium 7 „ 

The liquid, when filtered, will keep for a long time without alteration. 

'^When you would prepare the paper, some of this solution is put into a large dish, 
and the waxed paper, sheet by sheet, is plunged into it, one oyer the other, remoying 
any air-bubbles which may form. Fifteen or twenty sheets being placed in the bath, 
they are allowed to soak for half an hour, or an hour, according to the thickness of the 
paper. Turning oyer the whole mass, commence by remoying the first sheet immersed, 
and hooking it up by one comer with a pin bent in the shape of the letter S, fix it on 
a line to dry, and remoye the drop from the lower angle by a little bundle of blotting- 
paper. M. Le Gray remarks that French and English paper should neyer be mixed 
in the same bath, but prepared separately, as the * English paper contains a free acid 
which immediately precipitates an iodide of starch in the French papers, and giyes 
to them a yiolet tint/ The paper, being dry, is to be preseryed for use in a port- 
folio ; eyen in this state it is not absolutely insensible. 

" Third Process : To render the Waxed Faper Sensitive. — ^Make a solution of 

Distilled water 2325 grains. 

Crystallized nitrate of silyer . . . 77 „ 
and when this is dissolyed add of 

Crystallized acetic acid .... 186 „ 

" Papers prepared with this solution will keep well for a few days. M. Le Gray, 
howeyer, recommends for his waxed paper, and for portraits, that the quantity of 
nitrate of silver be increased to 155 grains ; the paper must be used moist. 

"The method of preparing these papers is to float upon an horizontal plate of glass 
either of the above solutions, and taking a piece of the iodized paper, to carefully place 
it upon the fluid, taking great care that no air-bubbles interpose. The paper must 
remain a short time in contact with this sensitive fluid imtil chemical combination is 
effected. Four or Ave minutes are required for some papers, and eight or ten seconds 
are sufficient for other kinds. When a violet tint appears the paper should be removed. 

« For those papers which it is desirable to keep for some time, as during a journey, 
it is recommended that into one vessel of porcelain you put about five or six millilitres 
of the strong aceto-nitrate above described, and into another some] distilled water; 
plunge completely both sides of the waxed and iodized paper in the first fluid, and 
allow it to remain about four or five minutes; withdraw it, and plunge it immediately 
into the bath of distilled water, in which let it soak for not less than four minutes. 
When these papers are carefully dried they may be preserved for some time for use, 
and by lessening the dose of nitrate of silver this period may be considerably pro- 
longed. It will, of course, be understood by all who have followed the processes 
described up to this point, that the papers which are prepared for keeping are not 
those which are the most sensitive ; hence it is necessary to expose them a much longer 
time in the camera than those prepared by the stronger solution of silver. The mort 
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i ientf tvf e payer^ uiidfr otfdIiiMy cisearaataacM of light, -will veqtiire an expomat in 
Hm ettteni'Ofabaiiie tveatlf aocondfly tke kai Masitite dtmandSng ftbout tea or ilftM» 
miBi]|#% MO(»dSng to tha dremnftoMMs of light. 

*^ Fourth Froeess : The Development tjf the /fiM^<-*-Tke picture is dei^loped by fi(« 
aid of gallic-acid diMolTod in distilled water. Le Gray find* the folloiring to be the 
best proportions : — 

Distilled water .... 40 flwd ouaeas. 
Gallio acid . : . . . 60 grains. 

<* The paper is to be plunged into this solution, and allowed to remain until it i» 
fully developed. The time will yary £rom ten minutes to two hours, or more^ acewding 
to the intensity of the rays incident en. the paper when in. the camera. The deyelop- 
ment of the image is mu^h accelerated By the addition of fifteen or twenty drops of 
the aceto-nitrate of silver. 

*' Fifth Firoectt : Ftx\ng,—li is often found convenient, when on a journey, to give 
a traiporary fixedness to th& pictures obtained, and to complete the proGess>witli the 
hyposulphite at any time on your return home. A wash of 360 grains of bromide of 
potassium to two quarts of water is the strength which should be employed. The 
process of fixing with hyposulphite consists, as in other preparations, simply in soakmg^ 
the paper until the yellow tint of the iodide has diisappeared.** 

The reader cuuinot do better than study the conclusions arrived at by tfr^ W* 
Teasdale, as the results of a number of carefully-performed experiments on the wax- 
paper process, and which he has put in a tabular fi>rm, for the more easily companng 
one process wi1& another. After enumerating the peculiarities which give the practice 
of the paper proceaies advantages in many respects over tile Daguerreotype, tiie col- 
lodion, and the albumien proeesses^ he proceeds to the (Sonsideratiott of the employment 
of waxed paper as a prominent modification. The value of thd wsx depends not awivlgr 
on its filling up the pores and producing a uniform sw&c^ but on its giving greater 
transparency, strength, and a tenacity, which is very advantageously experienoed in 
the washings. He considers, also, that the pictures are moro firee firom spots or 
stains. 

<< Pc^r, — ^The choice of paper (Mr. Teasdale says) is of less importance thanu the 
ordinary calotype process.- The texture should be uniform, and the sizing wholly organic 
'Whatman'^B, Turner's, and other papers made in England, though smooth, firm, and o£ | 
even texture, are all sii^ed with gelatine (glue), which not only has a tendency to retard 
photographic action, but renders the paper so dense, that the author has found it neces- 
sary to soak it in warm water and dry it before waxing. They also curl up strongly 
when floated on one side ;. are less transparent, so that air-bubbles are more readily over- 
looked in the exciting and other operations -f. they do not assume the desirable violet 
tint after iodizing, and the finished negative prints very slowly. Some of these 
papers, however, seem to bear prolonged development better than the French. The 
papers of Canson, Lacroix, and other French makers, are almost wholly sized with: 
starch ; this increases their sensibility, and is readily permeable by the wax. Tliough. 
very thin, these papers are remarkably tenacious ; but the texture, especially of the, 
* Lacroix' and * JTew French,' is not exactly all that could be desired. The principal 
defeet in Canson^s is the preseiKce of minute particles of metallic substance, which, 
unless removed by the process hereafter described, or some other, produce q>ois an^ 
spoil the beauty of the negative. The paper preferred is what is known here as ^^JTew 
French,' the only defect of which is the texture, which does not allow of the sharpness 



of. outUna ntpdndk Isy tiw avdiitect or engmseB;. hot ikm woniA dnnbtiaM lead.tiw' 

*^ Waxmjiu^A ulnmi«ad eo^ motliadi is to-eQup^f a- thick of«i-aU^.ir}i»di, whsit 
oiKe IxeitN^ viil be amdUbletetiaaBadaBiible BuailMr. q£ AmAa On lida is* pkced. 
a dean sheet o£ maaoBum tan piste; ndnah. muit be wed for this paipoM alone, and 
keft tsoEK&dtf wpi *ad> kk jH^ev wkenuut kbVMi. Saek. skeeti q£ pi^er iB-to- be kiid on 
tile 1m. flate^.and. sOiUbed orer 'wdtk ftine* of una f tke paniiicl. p^ietiation of tha- 
papermflBp^lkeft bB aasiitad. hj mbknigp irilib ii& weirf papa^4siii£B er thakaiidle of a. 
taathi4iniifaL Hke aatfaoB empioys the eeanoanaid and eamk^^mgnlgtrnd. huJi o£ m 
mmibar oil gflbjeti^ evvi: wUek the- piata iteads on a commoa kxtekeo: tojHiL Wkam 
tkeisef iMKte nwahm. o£ ahaete kaire^beeni waaedy. ihey are konedsapOTately^ m blolting- 
paper ; not, as is usually directed^ io' cxtransb. aa nxaehr aapoasibla o£lk«:waiy butt t» 
cemot^r only aai auackr. a* is* neosoMrjr W pfodace m smaatb sivfiue. 

^ JMf«nfi)r.-f--'l]2iBs eyeoatiagL iff off the first ixapeatanotb. It. m thcsafara^ dniiiahl& t» 
oonsidsr thfrphotogiaphia e£EB«t.the:Tariou»nLbalaaiBas ate oahmkEteA to»piodu«e« 

'< MSm-umUiriB ooohbbbIj ngrCmanited aa tlwiwhiele,, om aaoaimt of. iba steMk it 
Gmitainar;^ ifek wefid ibr uiusaed eo pneTtouB^yt waakedt papers^ huiiarHtfrnek papessy 
wbit^usooB^f cootemt flOrexoeflB cf stardi^ Ilia auiikmr prefei!»pii2tt -m^ter, espemaMy if 
tbs BdhuftiDn. eoirtaiaa aBgaaia sabatoacesf. amk as aagar of ndUiE,. atlbMBtiky^ dset^ in 
addition to the alkaline salts. 

" JStiide ^ Ffnlmmm^ Trter qpMrtafer raaai— ifTnTfd by Le Qtay and otiiera is' itrtoo 
smaUv unbas- tlikdi pi^er i»iisad and the: ]%ht ia atsoDg;. To obtain iateaaai blaeha aub 
gradnated skadM* cm Bnene^L papeis, tka^ authnc at lisaat dsaUfls ft* foaolBt^ anion 
opeBitfagrvideB ft-.bidghi.8iuiaiy sb^. 

*^ AnoMwA e# i ^sfgaiw aa.'-^raiay adodufltie lemna^ tin anHkor en^^ys a^ sMdl 
quantity of this salt, which accelerates the effect by its pecufiar aenaiti'veaAaa to- oertaaa. 
rajS) but if wodk baDnide; ia addad tke papai isi randeoed fkmfy kawatw, il tnauf- 
ficimtly cei)|08edy ii baaasi paQton^ed de¥do9flMtttwi(]loaA.kijiarf to tiaerMikitaa a£ thai 
n^^ijfe;. It iat paofaabiy tbs) lai^ pooportiiOB of. thi» aait. iai l^'^iaoaiteiYigieira 
solistiMiy, tM» BiBdtfBi^ pspass pmparad/witkv it aafiabla of neteinixig ^dma seaaibili^ 
soIm^ 

<^ Cifmiit9$ P9kmm» ike siiUioa wm loag apposed to^ on» aBoaunt (tf its sataidin^ 
efiSeet and thfrigduciifln of iutenaiiy ; but Idtaae- diaadvQaibafes'are moaa tkaa eeaiftfb- 
sated ky ^ penelEBtiag.tka^waa so laadiljy,, talaa^ fkaaa it ika greasf «ppearaDe% 
fflsJUtatiagp^ iktf satmsatian. with, tke atkec salts^ prtserving tka- wkitea,, and rendsrias 
tke aegatina daaaar aad mora taanapaseatL 

" JRfusrafdb t^ Ftiamittm the; autkozi uaes in sbobU qiuuitiity, like many other petaoas, 
sobly OS. ike aatkerity 0£ tha Fraaek operators,, wko attnbuta to it ft power oi. ia> 
cceaaiag'tke asasiftility giaatlfyr,. wkickno ona aeema. to< deny. 

<^ Chhridmi^ Sodimn^ awd. spaDia^,.is.a vsibiaklft-aipent ia giving kiteaauty ta tka 
blaeksy aadaHghily iacraaaiDg tka aenaibility ;. if in eaeess^ gi^st caiae i* req^oisite- to 
praveait seiatMatioiLi. 

" OrgmimSnbtimeet^'-^'Wi^h. the axe^tiea of tke stansh Aaiag, sugar af milk la tka 
principal; like athec mattoraof tlifr same: elhaa). it faui^tates^tka reduetioni of tke BMJUAie 
salts, giflrea dsnaa black skies, and modalatea* tihe tones of the pictureft The auHior 
uses a anadli qaaaddty otf. koney, beeaosa coatiDantai photogroshenh stata that it> iiii- 
creasea tke seasibillty ; piobably tiia aaa of gam arabie, aa reoomauaded by Mv* 
Bamsden, answers the same purpose. Wkitft of eggp' (fdbiuaeBr) ift< cinunottly medy 
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without any particular reason being given. The author employs it simply for the 
sake of improving the appearance of the finished negative, to which it gives a slight 
gloss. Mr. Fenton thinks it renders the paper slower. Isinglass is used only by 
Le Gray. The author does not attribute any advantages to it, and finds it renders the 
solution so thick and glutinous that air-bubbles can scarcely be avoided. > 

" Iodine. — ^By far the greatest improvement in all the iodizing solutions is the addition 
of free iodine in considerable quantity, as suggested by Mr. Orookes. This certainly 
has the power of removing metallic specks from the paper ; and as the iodized papers 
have, before being excited, a dark purple colour, the presence of an air-bubble cannot 
escape detection, and the process of exciting is rendered easy and certain. If the 
solution contains any cyanide of potassium, a much greater quantity of free iodine 
wiU be required than when none of this salt is present. 

" Exciting, — It is stated by Mr. Hunt, that when iodide of silver is made by mixing 
solutions of nitrate of silver and iodide of potassium, the more dilute the original 
solutions are, the more sensitive will the precipitated iodide be. The author's experi- 
ments confirm the doubt this raises as to the truth of the common opinion, that the 
sensibility of the paper is in direct proportion to the strength of the silver solution ; and 
he employs a weak solution of nitrate of silver, using a proportionately larger quantity 
of this solution, whereby (he thinks) the manipulation is rendered easier, and the sensi- 
bility greater and more equal over the whole sheet. 

'* With the view of increasing the sensibility of papers not required to be kept long, 
the author has tried the effect of exciting solutions containing less acetic acid (gene- 
rally fifteen grains of glacial acetic acid to every ten grains of nitrate of silver in 
the solution) than is recommended by Le Gray and others ; but has had more failures 
from this cause than from any other, the pictures becoming brown in the development, 
especially if long continued. 

^* The method employed to prepare, say six or eight sheets, is as follows :— Upon a 
large piece of plate glass levelled by screws, are poured four drachms of a fifteen-grain 
solution of aceto-nitrate of silver ; the marked side of a sheet of iodized paper is floated 
upon this, prevented from curling up by breathing gently on it, and carefully raised at 
each comer to see that every part of the under surface is wetted. It is allowed to remain 
imtouched for four or five minutes after the last traces of colour have disappeared from 
the upper surface, which must be preserved from contact with the solution, to avoid 
the probable production of black spots on the back. Kemoved from the silver solution, 
the paper must be floated for a few minutes upon a pint or so of water (which will 
serve for the whole six or eight sheets), holding the sheet by the comer and slightly 
agitating it. Then it is pinned up to dry, without blotting off, merely attaching a 
morsel of blotting-paper to the lower comer to assist the rapid draining away of the 
liquid. If the upper comer is dried by pinching it between the thumb and finger, 
silver pins need not be used, as then no liquid will run down. For every fresh sheet, 
add about two drachms of fresh aceto-nitrate solution to that on the glass plate, and 
proceed as before. When the sheets are all excited, pour the aceto-nitrate remaining 
on the plate into a separate bottle for use in the development ; the quantity barely 
sufficing, none is wasted except what is lost in the washings, and this may be recovered 
if thought worth while. It may be better, but is by no means necessary, to use dis- 
tilled water or filtered rain-water for washing. The water used by the author is well- 
water, containing salts which precipitate silver, but he finds no difference in the result, 
whether he uses this or perfectly pure water. 
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** It iB conyenient, for many reuons, to use one standard size of paper, nich as a 
quarter-sheet, 11 X d inohes, for a 3^ lens, or a sixth, 9 X 7i inches, for one of 2f 
inches diameter. The latter is always used by the author. 

" It is a generally receiyed opinion that in iodizing the sheet, the maximum of sensi- 
bility is attained at the moment when the last trace of yiolet or purple colour yanishes, 
and that it then begins to diminish, unless the paper is remoyed. The author considers 
this to be erroneous ; he belieyes the paper only attains its maximum of sensibility 
seyeral minutes after the colour disappears, and that the sensibility is not diminished if 
the paper is leffc.fiye, ten, or fifteen minutes longer on the exciting solution. 

'* Sxposure,— The requisite time of exposure depends on so many circumstancefr— the 
lens, the diaphragm, the season, weather, hour of the day, character of yiew, &c. — ^that 
no safe general rule can be giyen. Perhaps for a landscape in diffused light, in fine dear 
weather, an ayerage of twenty minutes with a Koss lens two and three-quarters inches, 
and a half-inch diaphragm, will be about the best. With paper used wet, as in Flache- 
ron's process, probably three or four minutes would suffice ; but the whole manipulation 
would then be different, and the yiew must be taken and deyeloped soon after exciting. 
The author cannot state how long his paper might be kept after exciting. Sheets kept 
eight or ten days in autumn had not lost much ; requiring perhaps fiye minutes longer 
exposure. 

^^ Leveloping^—lt is best to prepare gallic acid in a quite saturated solution, four 
ounces of which should be poured into the dish and one ounce of pure water added. 
When thoroughly mixed, the marked side of the negatiye is to be floated on it, breathing 
on the back sUghtly as in exciting, for the same reason ; it should be left fiye or 
ten minutes at least before adding any aceto-nitrate, and if the operator has not time 
to watch the deyelopment and arrest it at the right moment, the picture may be safely 
left for many hours floating on the gallic acid solution ; this, if the picture has been 
oyer-exposed, wiU be the best method to preyent its being spoiled by solarization. In 
either case, when the operator has time, the negatiye should be taken from th^ dish 
with one hand, while with the other the two or three drachms of the refuse aceto- 
nitrate solution aboye mentioned should be added and well mixed, and the negatiye 
then replaced upon it. The time required to deyelop the image wiU enable the 
operator to judge whether an additional quantity of aceto-nitrate should be added. 
When the image is fully brought out, drain off the deyeloping liquor, pour clean water 
into the dish, changing it once or twice, then turn the negatiye face upward and brush 
it witii a camel' s-hair pencil kept expressly for this purpose. If not conyenient to fix it 
at once with the hyposulphite of soda, it may be kept for a length of time, along with 
others, in a portfolio. 

'* Considerable latitude is allowable as to time of exposure, as error in this respect 
may be counteracted subsequentiy. If too short, so that in the longer deyelopment 
required the picture turns brown and will scarcely print, the transparency may be 
restored without injury to any of the blacks, by immersion in a dilute solution of 
cyanide of potassium, about sixty grains to one pint. This will sometimes remedy solari- 
zation also. If the deyelopment has been arrested too soon, the fixed and finished 
negatiye may be improyed by floating it on a solution of chloride of gold, such as is 
used for giying a deep yiolet tint to positiyes. . 

** The reason for floating the negatiye and deyeloping on one side only, is to 
preserye the cleanliness of the picture, and to preyent the stains and marbling often 
arising from dirty dishes ; the black deposit formed during the long deyelopment sinks 
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to file l^ofton of the dnfa, and is nerer tonohed liy the floaliBg negHOhw. Le Gi^jr re- 
coBuneiids afietir aekTfor removing rtainft and ^ots^ but ih»- anUior doe8<iiot find; liiB 
agent sTailable, wliile the pttrtnl nae of eyvnida of potaamm, iv4iich dams piDdttew 
the €fkt% &paSi» the heantj' of ike negnfeivo.^ 

Inifl^llMM venmli thst, to anutoaiv generaliy , mo-of tile owat ammym^oKiM* of 
failure is fho iraz^^per prooMS is the marbling «ppearanoe whack oecom witb mxam 
of the moBd heatBl^il<negfttli^ and spoihr them aa perliMrtilsr w if they were aoAnd in 
ink. Thitf arisaB- from the nee of dfaptf didiee for tile ^«noa» aelutionBj porticabvlf 
those for the sitnle' and gftUk acdd baths^ but more ewpemtHj the latter. Even tkengli' 
they may tmm dean, and though the pictum ia not even aU<9«ed to touch tiieboMem of 
the diriiea^ the mayWfng mi^ ahow itaelf in' the pietnre dnnng de^elnpnuBt Te inanw 
perfect eleanfineos, then, whieh is more neoeaanrf in the wased paper than in aatf 
other phetognphic prooea^ the dSriiea ahonld alwnyi be thoroughly unahed nadiulilml 
dry witik a dean elotii, both heibre and after uae, and a separate' diah shouldi he lani 
for enehi solntion* In this, and in- all the other ^otographie proeesa, it is almoB^ an' 
impowlbility to be «£mm> Meivfhy therefbro nev«v spare clean ek>ihe and plenty of wirtea;. 
and having ones pat l^e idieet o0 iraxed' paper into ei&er the exmtfing er deipdnpinif 
£8h, msret take it out again, or lilt it without previensly sWmiming'flie aurihee of tfur 
liquid ; this is done by means of a strip of blotting-paper held by each hand, anddmrs. 
along the surfluse, edge* down^ 

The foSdwing; Wing Mr. Teaadale'a Table of Conipwuen, mvy be unfair tn tiier 
plioto^npher. 

tXBSM or THE -WAXBD PAVES PftOCfiSB. 
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mhElfaii^ rMLdttni H tew tbudc ad gkrt&ii«OBi ^Eh» tiUmam npnmmtA oma- oanee^or 
the* vliild' of m iuigl» egg; eiimMved Ja= gnoiai to prsMrvB matfoBindly^attd to iuilittta: 
compttfiBOH ctf th# proportidx of org«ai(y tiAstuBQeJi is eacb fldntnnt. The mall pxi»- 
portftofl of iodido^ivvot 8«ihMl;fb» tUa pwper; it faoii«w 'poo— rirtliO' aiivMitoi^of 
BoMtaSmg «iiiBtiired t^ ftokmgsA mutiaa. of Ou diUfulojwiiift i^«t better thm maiqr 
otiim. 

^n, M^: Pttldk's folutiMi i» tviy seoBiti^, bat dow not keep well ; and tatati 
brown; if Hhe d^v'iaptmt^ bo eostii»i«d( too long. 

^IM. TiMiMid Tijgiei^;r solutkwwiil keep tab^tmA, afler eoceftiiig, Iod^kt th«ft 
fosfeltttac (mtf h. viater u or eigbt woels^y btit hr yery efow inite aoixon. 

^ IT, Mr; Footoif 0tt>krtioA io reiy good^ eq^coioUy fcr. tfaa tliiib okt Ganaoa'a payor 
made some yean ago. 

^ V. Although 1 ha,^ xot bees -mrf moeeaid^ m mug Kr. Bamadfen'a solution, it 
has produced, in other hands, the best negatives I haye ever seen. It-wovld bo bofttaf^ 
I tidiift^to dottblo'tiue qnaistityof ie^ 

" fl^ Mr. OlNy<^«^ iolutioni hm giren mis' one or two good piotores^ but foiyuiea at 
laMtk€ addtiioa of Mona! ovginia OMttar, suck a« auganr of milk or rieo water. 

^TIL ]&• Boat has givea thitf aobiliim m tb» reialt of a oonHectod aedos of 
cafl«fyi$f findeeapanait&taofttiieiia&of tixe bBomide*; bat it ioto boregiwttedtkat 
ho ogid. cioaimon moidBGua lemtSf in, ^crstii^ with wfaieh I think the poeuliar ^i» 

^* YIIL I kvy^beea led to adopt my owm mdxEmg oofaitbB* £» ^menl uso haok. 
e^efSBKa(»wttiiv tm^ eoDBideintioii of moot at thopnoodiBg/' 

Mii' #«iiAMy')i Wi i Mmm n^ — »Betoro Swrng* tlio wax papos foe the; pctsentwo 
aladl deyotvorlMr maaatm to> the eoniideratioa of a new method of piepaskig waaeA 
pi^ar^ byMv Seephme l^ooftoy , of Roanoo :-— 

** 1^ M. Goofffixrpr ^aeeo 500 gnnmnoa (about eigixteen ouneoa av^oudapekV of 
ydiaw mr wkit^ waa^ andf one litio (about » tpugt) of akohcd of eommoteial atmngtk 
in tt gk«v mtovt^ and boflo the alcohol untfl the wax ia eompletdy disoolVed, hairing pn^ 
yioody attached a receiver to the retort to collect all the prodtiota of diatilktio% k# 
tkea pottiB the atiil' ftuidmixtaro ksta^ m gSiEiaB Tsaioly and aa it ooola the myrisiise and 
cerine aofidify, while the eeroloiae lenMUie in soi&tmn,; this liquid ie separated hf ^m»>- 
ing it through fine linen, and, as a final openitieii, nixing it mtii the aleokol wkiek 
paased owv in the distififltion,, mi ftltenng it tinoo^ paper in a glaaa fimnaL A store 
of this fi^fsM iff kept in a careftilly stoppeied bottle^ to be used aa required in miztiiTCt 
withtbelbllowiiig. 

**2, Be then^^KsM^icea in 150^ g ramm e a (about Ave ouaoes) of alcohol of 36P 
twenty grammev (fiive draohma ipotiu W.) of iodide of ammeaiwn (or potaaauini')^ 
one gnunmor (aboot fifteen grtw) of bromidb of ammoniimi or potaaaium^ and onai 
gvamme' (abovt fifteen graine) of floovnle of potaaauim or ammonium. 

" Taking a capsule he pours drop by drop upon about one gramme (about flibaem 
graina} at iodide of silver fred&Iy prepared, aa mudLof a coneentrated aciutioa of 
eyanido^ of potsaaiaas asiia reqoived to dissolve- it. 

" This dissolved iodide of silver he adds to the preceding mixture, and agitates it;, 
Hm&te mvamim at lise bottom of the bottle a rather thiak deposit of all the abeytt salts, 
wiueh' ssryea to satBonte the aieohel, wilk which that akiaadf saiwratad is stteceaaiv*ei^ 
cepkuoed^ aod ismoved iu the moniier and proportioa* to* be deaciibod. 
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"3. These two bottles being ready, when about to prepare negatiyes, betakes about 
200 grammes (six and-a-quarter ounces Apotb. W.) of the solution No. 1, of oeroleine 
and alcohol, with which he mixes twenty grammes (five drachms Ap. W.) of the solution 
No. 2. Filtering the mixture with care, to avoid undissolved cxystals, which spot the 
paper, he makes a bath in a porcelain dish, wherein he soaks for about a quarter of an 
hour, five or six at a time, papers previoualj selected and cut to size ; continuing to do 
so until the solution is exhausted. Taken out, hung up by a hook in one comer and 
dried, these papers, which have acquired a very uniform rose tint, are covered up from 
dust and kept dry. In rendering them sensitive with nitrate of silver, developing with 
gallic acid, and fixing the proo& with hyposulphite of soda, the ordinary method is 
followed — generally that of M. Le Gray-nidding one or two grammes (fifteen to thirty 
grains) of camphorated spirit of wine to one litre (about one quart) of the solution of 
gaUic acid." 

The great advantages M. Geoffiroy found in preparing his negatives by this method 
are as follows : — 

<< All who use paper waxed by M. Le Grray's process, are aware of the slow and diffi- 
cult preliminary operations required previous to rendering it sensitive with nitrate of 
silver. They know how much precaution is required to obtain paper uniformly coated 
and unspotted, in the midst of such long operations, where the chances of accident are 
so numerous, the constant attention required to guard against the impurities of the wax 
of commerce, against dust during the impregnation of the paper and the ironing, 
against too great heat in the latter, and against bad quality of the paper used for ab- 
sorbing. Photographers also know how much wax is lost in this process, and what the 
quantities of paper necessarily cost in absorbing properly. The difficulty and tedious- 
ness of the imbibition of an aqueous solution by paper previously waxed is equally 
known. On the other hand, by the method here described, the iodizing and waxing 
are effected in one simple and rapid operation ; the imbibition is, as may be imagined, 
very uniform and complete, from the facility with which alcohol penetrates ; and that 
granular appearance which is so troublesome in ordinary waxed proofs, is avoided by 
this method, owing to the character of the ceroleine— this substance possessing elas- 
ticity in a remarkable degree. 

"The solution of ceroleine in alcohol is moreover very easily prepared, and com- 
paratively cheap, for the residues of stearine and myricine may be either sold or used 
with excellent effect for waxing fixed proofs. 

" The solution made by the above formula is photogenic in a very high degree ; 
indeed, when used with either thin or thick papers, it gives, from the first bath of gallic 
acid, blacks of an intensity which it is impossible to obtain with Le Gray's paper, and, 
which other papers scarcely acquire after having been treated a second time with acetic 
acid or bichloride of mercury. At the same time, they preserve the whites and half- 
tints in a manner which surprised me. The transparency of the proofs is also admirable, 
and the clearness of the image yields in nothing to that of proofs obtained upon 
albumen." 

Kesplault's Process.— The following process by Lespiault is considered useful 
in some cases, and is very easily prepared ; but I cannot personally speak as to its 
merits, not having tested it : — 

~' " The prepared papers do not," says M. Lespiault, " keep very long in the hot 
season ; but if they are sensitized in the morning, or even overnight, they will keep 
the whole day if care is taken to wash them in three fresh waters. I am speaking of 
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the papien Saxe, the only sort that I habitually use. Tumeifs keeps much better, but 

it is only half so rapidly sensitized. This is the formula for the preparation of the 
iodide: — 

Eau de yie, from 18" to 20"" . 500 grammes (16 ounces). 

Sugar of milk . to saturation. 

Iodide of zinc . . 10 grammes (160 grains). 

Bromide of zinc . 2 gnunmes (30 grains). 

** The quantities of iodide and bromide indicated above may also be dissolved in 250 
grammes (8 ounces) of distilled water ; saturated with sugar of milk ; and 250 granmies 
(8 ounces) of alcohol added to this solution. 

*^ The papiers Saxe immersed in this liquid for four or five minutes take a very 
even rose tint in drying. The paper can be kept in this longer without any bad effect. 

" These papers, once dry, will keep indefinitely ; when it is wished to sensitize 
them, fioat them on a bath of aceto-nitrate of silver of five per cent, with the addition 
of from seven to eight per cent, of glacial acetic acid. 

" The paper becomes little by little very white ; at the end of four or five minutesj 
when the tint is very equal, it is taken out, and immersed in a bath of distilled water : 
this should be renewed three times, allowing a quarter of an hour between each time, 
and dried afterwards with blotting-paper, and the operations continued the same as with 
the wax-paper. 

" If the bath of aceto-nitrate were more concentrated, by ten per cent, for example^ 
the paper would not keep, and the print would want delicacy ; if it were weaker it 
would be liable to unsensitized patches, or it would be necessary to keep the paper 
much longer in the liquid. This observation applies, I believe, to all negative papers, 
and, above all, to those which are not waxed. 

<< Using a lens of three inches in diameter, fifty centimetres (about thirty inches) 
of focal length, with a diaphragm of fifteen millimetres, a quarter of an' hour's ex- 
posure, instead of thirty-five minutes, is sufficient for photographing an old building 
or a street. Trees can be taken in the same space of time, if a diaphragm with an 
opening large enough is employed, but, with the same diaphragm, it takes forty 
minutes. It takes an hour and a-half with waxed or albuminized paper. I attribute 
this enormous difference in rapidity to two causes: first, to the different bases of the 
iodides ; and, secondly, to the absence of any fatty substance, such as wax, which 
retards more qr less the formation of the image. If the paper has not been altered 
by the heat and the remains of the nitrate which has not been removed by the 
washing, the whites can be preserved two hours in the bath of gallic acid. The 
prints so obtained are delicate, and without roughness ; and the blacks are always 
sufficient when the time of exposure has been suitable." 

In conclusion, I must say that half the failures result from impure wax. The fact is 
well known that the white wax generally sold as purified wax is more than half adulterated 
wiihforeism subaianeee ; here we have a cause of failure to be only got rid of by going 
to a respectable wax-bleacher, and telling him for what purpose the wax is required. 
Another cause of failure or gramingm the negative, although that just mentioned is the 
greatest, is using the iron too hot when waxing. More than half the success of the wax 
paper process depends on the perfect manner in which the paper is waxed and tiie 
purity of the wax employed. 

Smnnmyy,— Having given, in the preceding pages, the different formuba of some 
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of tile mo8t«nineiit Asd«m»QB8ful opentrnt, it xktm wamim to |^e thafaate oonif 
prac^eal obtervttioDi <m tie nnnipwOatosy portion «if t^ infbnMtijOn akeaAjr «f&* 
yejed. To begin, then, with the beginning, the first subject for examinatlcai wbU he 
the causes of failure ia. ^ Tub^CiUAtyfe Process.'' 

The causes of faihns niihe calotype, as in atf the other bnadbes of tpbotography, 

are numerous ; and, I am aoRry to say, in reference to the scienoe im ^msaH, tb&t the 

causes of these failures ase nearly always to be traced to the inatiaation« oarelessness, 

or dirty habits of manipulation^ in the operators. I aay dirty habits^ for there is nothing 

«o easily acquired, w w difficult H ff0t rid o/^, «s «i <lovenly, ^irty , mfidiod ]»f ananipu- 

lation. As-an instmoe, I had « friead— im ifiaot, a ipapiL momt ahooot tine iJEMuSk, wha W99 

constantly writing to know the cause of this ftabaae and ef tint. KW, lie waasamark- 

ahly clean and neat in ^slmlNts and penon, ae muob 00 rtiiot I never ibr a moment 

Khought, after I ^nt menttoned the aubjeet, iihat tus Mnvea co«kl arise 'iram any waet 

df care in that direcdon, and I was furiy ^raa^ledto aoeount for same cf tbeoi, JB&owing 

'dtttt his chemicals and apparatus were of Hie first quality. At last I deleraaliBed 'to paj 

him a visit. I found that he had goneio soom degvae^of espense as aa amateur in Alifiiiig 

up a glass-house, dark-romn, Ac. ; and couHt^atoly see tiuBt it was BOt^&om want of 

^zpensire materials, or perseTeru]^ trials, that he libiled^ ao I said to ihim, ** Well, I tiave 

come to see you woric ; so commence as soon as you Ufee—'I shall be ^our sitter." Ke 

commenced in a first-rate stj^le ef -aotiTity, todk up -a glass plate (he was woiieiag tibe 

collodion), picked up a piece of old linen that was lying on the developing branch an 

liis dark room, wiUi which lie pdloafaed his ^ass, coated it, and plunged it in the bath. 

He ihen proceeded to arrange and focus me ; he had a onrtam aver a beam, ifiv tiie 

purpose of shading one side of the fiioe, and in his usual eoMrgetic 'maainer he gave this 

eoTteon a pull, in order that lie might place -it wiiere ihe -wished, and drew -it suddenly 

along the beam (which I am sure had a month's dust on it), and act a doud bating 

fAout the room l^at would -take at least three hours to dear «way. fie then put the 

j^te inthe camera, an3, -after esfpeeifig, >he took up the glass holding tibie4eiraloping 

tsolution from out of a mess «f wet, 8se. ; and, in pouring l^e developing aolattioo -on to 

the plate, he let a couple of drops ^fl on Ike latter from the bottom of the develoipiBg 

glass, furnished by some of the indescribable mesa m which it had beeaprevacMaly 

standing. Oonsidering tim, and iflao that tiie atmosphere an which (the plate -wsas 

-taken out of tlie baffh was aatnrated with dust, and the state «f "Qie inteiaor -xy£ the 

«amera in winch it was eaipeeed, jraeoUeeting, at the same €me, that the .olath with 

whioh he wiped the glass was taken aS the sloppy bendi, it is net to Iw wondered at 

ijtat the resulting negattve waa somewhat similar to tiie (fixat f)ffi)rt'af a aduxdhoy in 

drawing a portrait tyver whieh he subaefuently npaet has ink. *^ Theore, air,'' «acfB he, 

'''^.how do you account for that $ " I qraid at the time, wishing to see if he woadd ga csi 

in the same way, *' Well, I scarcely know ; try again." JSverytiung was i^eatedaoMOtly 

•as in the fibnst instanoe, with thn addKion-^ actually waehad his gbiaa tiiL thetwater 

wIhcIi had just waethed the iryposiiLphite of soda off hss Jaat-fsetare i 

1 ^entold him to get his «uit»ns taicen down and iduateid, has ^beama «»t floer 
wa&ed out, his dark-room wdlacmbbed, and a«mall sh^ fmtup Ibr lua jdennafepiag 
glass, covered wifh half-a-doaen thicknesses oi hiotCing<^per, his cloths npell wadied 
^oifhout soap, a tew nails put tip on whidi to faaagljiem, one to he kepi foT'Cfeaning oat 
tiie slide (or, what is better, som« papier Joseph), another ."for nnopin^ the gkaaes jafter 
washing, and a third for polishing them, strict care being taken that then sdioidd he 
no dust or slop of any kisd ; and the result was, that ihe has never had anoaaian to 



irnte to me sisoe. H^w., what iidds fgood iritid coUodioa holda good <wiAb ^eivseiy ^iAier 
branch ; it must be always borne in mind that the greatest eare, itbejtaDteat'Oleafili- 
Afiflt^ ,and the mofit nnd^viatiag $ffB^wmuxo«t ne me^wuaj to ihe miooMiful jawxbice of 
photography. 

ixid xLowy ih^xifio latunn'jjo^whai; J oMomenced with^the catMeaof faSlAM in the 
eaiotype procese. 

(7aMs^ of Failure. — If the negati7e in develofax^ Assume a disanveefibla Toddieh 
or £)xy brown, the caiue, probably, « a de&ciency «f acetic aoid in pvopaisbiaB to the 
atireiVgth of >the ailivfir u»ed, xtr from the {presence of Aitoateof ^otaeh left in(tbe j[Mper ; 
by not washing the iodized papers sufficiently, or from not using a sufficient quantity 
of iRatar for the xamoyal of the JuXt named. It maj also arise ham act "aai^g the 
iodised paper ior a^coaaiderahle penod aJQbar it hae been psepAiwd. It Buait he noted, 
ihai the sooofir die iodized paper is uaed after prepaimtieD, >the onore brillmnl; aad 
jajtisfaotory the|>ictuxe will be. 

Meimfy.^Mt&c well waahing the megatiT^ whe» iu% devdoped, .and be&ve snah- 
mittii^g it to the Asing ba^immeiaie it in ihe foUowiBg wikiitm ^u^til Urn seqsiixed 
blafik tone is acquired. Take 

tJhloride of gold, 1 drachm. I Hyposulphite of soda; 3 drachms. 

'Distilled water, | pint; | "Water, J pint. 

When dissolved, stir the water, and, stirring all the^^time, add the ohloiride of gold 
solution in small portions at a time. This bath will convert the foxy jed colour of the 
negative into pure black, and it must be afterwards fixed in a solntion of .four parts 
water and one part hyposulphite of soda; after which it must be wisU waahed in 
plenty of water. Perhaps it may be necessary to explain what I mean by well 
washed. Place your photograph in a shallow dish under a water tap, and turning the 
tap so that you may have a stream about the diameter of a good-sized quiU, allow it to 
run over your pTiotograph for three or four hours ; after which ha^g up to dry. I 
ahould then consider the photograph sufficiently well washed. 

Spots and Stains^ showing the grain of the flesh in the points of the&^ens.. These 
are invariably caused hy carelessly allowing the fingers to come in eonteet wi& the 
paper when preparing it, more especially when making it sensitive in the nitrate of 
silver bath, or in Any part of the process when the fingers have been dabbling inii^o- 
sulphite of soda previously. 

i?«nw^^.— Keep the fingers particularly clean, and never touch the suriafie of the 
paper at all; handle it by the comers in every operation- 

A Black Uneven Linty running from one comw in the dii^ction of the .opposite one. 
This is caused by the use of a bsMs pin, for the purpose of pinnix^ tip the i^eet by one 
comer ; it partly reduces the silver, and the combined solutio:ns running doirn in the 
direction of the lowest copier causes the stain. 

Bemedy, — Carefully wipe your pins, and before you pass them through the papers 
l)lot.off the comer to be pinned^ and double a piece of blotting-p^er over the cocoer 
before you insert the pin. This is more necessary when usipg the silver •solutiosi 
£haii at any other time. 

Slackening in the Bath,— The negative wHl hlacken all over in the .developing bftth. 
This may be caused by over eaposure, but in that ease there will be a. feeble image of 
the object on the negative ; or it may be caused by light getting entrance to the camera 
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independent of the lens ; or the prepared sheet may have been accidentally exposed to the 
light previons to deyelopment. 

JZMM^.-^Should the ixnirersal blackening be caused by accidental light, remedy 
the defect ; if caused by oyer exposure, expose for a shorter time. 

TheNeffative will beeame redy or foxy aU oyer. This arises from the want of suf- 
ficient acetic acid to reg^uUte the decomposition of the silver salt, and keep it in such a 
state that it can only be decomposed by light 

Bemedy.—JncTeeiae the quantity of acetic acid. Acetic acid differs very much in its 
strength, therefore any quantity mentioned in this treatise means that quantity of glacial 
acetic acid. 

WboUy Appearanee,—A woolly rough appearance in the negative, which of course 
would be worse in the positive; this may arise from too much washing when the paper 
was iodized—- a paper too rough in its texture — using a rough grained blotting-paper after 
exciting— or using paper that has been iodized for a very long time. It may also occur 
from want of proper focusing, or the agitation of the camera during exposure from wind, 
or other causes. As it would be impossible for me to say which of the above would cause 
this appearance in any particular negative without seeing it, I can only point out the 
cause of the effect to the reader, leaving it to him to ascertain what the particular 
cause may be, and then he can easily remedy it himself if he has carefully considered 
the principles involved. 

White or Block SpoUy with streaks from them. These are nearly always caused by 
the most minute particles of iron, copper, or brass, getting into the paper either acci- 
dently or from the wear and tear of the machinery used in making it, of course there 
is no remedy for these but to choose paper quite free from them. 

Marhlings do not appear until after the first or second preparation of the paper, 
when spots of irregular form, markings of a dozen shapes, aU arise from want 
of care, either in not skimming the surface of the developing or exciting solution, 
when immersing or lifting negatives into or out of it, or not thoroughly washing and 
cleaning the dishes or measures used, especially when one dish or measure has to 
receive two or three solutions, or from not properly cleaning the glass against which 
the paper is pressed in the paper slide, or from other similar causes. 

Remedy^ — More care and attention to cleanliness. Let me again impress on the 
operator the necessity, if possible, of keeping separate dishes and measures for each 
solution ; and even then wash and clean them, as if they had contained solutions of a 
different nature. 

Causes of Failure in the Wax Process. — Almost all the observations made with regard 
to the calotype relate also to the wax paper process ; but the use of toax as a preliminary 
preparationlnecessitates a few additional observations. In the calotype many of the 
eat4se8 of failure — I mean more particularly the wooUiness of the negative — cannot be 
traced to the same causes in the wax paper process ; for instance, the washing or 
blotting off with rough paper, because the first operation in the latter process is to fill 
the pores or body of the paper with wax ; this paper, of course, will stand all the 
washing and blotting you may wish to give it, as the presence of the wax renders it 
hard and smooth on its surface. But similar effects may be caused by th)9 adulteration 
of the wax,— a thing so common that, unless you go to a first-rate establishment (and 
that must be a wax bleacher's), you cannot obtain a pure specimen ; even in the last 
case, you must tell the principal for what purpose you want it; but the wax yoa 
will then obtain wUl not be white. The principal substance of adulteration is sperma- 
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ceti, and the woollmess or roughness is owing to the unequal action of the chemicals 
on the atoms of wax and spermaceti. Another great cause of unequal action arises from 
using an iron too hot, as in that case it removes the wax, and that unequally. These few 
observations, added to the foregoing, will be quite sufficient. I would have the reader 
bear in mind that, although the surface of waxed paper is not so easily damaged by 
washing as the prepared paper, still it will be well to prerent any Motion ; it is, 
therefore, better to float or immerse the papers in the different solutions than to use 
the glass rod ; the finest-grained bhtting-paper should also be used. 



PHOTOGRAPHY ON GLASS. 

The Albumen Process.^— The art is indebted to Sir John Herschel for the 
adaptation of glass plates to receive sensitized organic substances. In order to deter- 
mine how far organic matter was indispensable to the discoloration of silver solutions^ 
he prepared a solution of salt, extremely diluted, which he mixed with nitra^te of silver, 
so dilute as to form together a liquid only slightly milky. This was poured on a plate 
of ghiss laid horizontally at the bottom of a flat vessel, from which, after several days, 
the liquid was drawn off by a syphon tube, and the last portion, drop by drop, by a 
syphon composed of a few fibres of hemp laid parallel, and moistened without twisting. 
The glass was not touched till quite dry, when it was found coated with a imiform film 
of chloride of silver, which adhered with considerable tenacity to the glass, but was not 
sensitive to light On dropping on it a solution of nitrate of silver, and spreading it 
over by inclining the plate to and fro, it became highly sensitive. Exposed in this state 
to the focus of a camera, it. became impressed with a remarkably well-defined negative 
picture. These experiments, communicated through the Journal of the Royal Society, 
had no doubt their influence on the ardent minds who were then pursuing this wonder- 
ful and fascinating art. 

Among others who had devoted themselves to the investigation was M. Niepce de 
St. Victor, the nephew of the discoverer of the Daguerreotype process. This gentleman, 
as early as 1847, had made considerable progress in developing the albumen process, 
and seems fairly entitled to^the merit of perfecting the idea thrown out by Sir John 
Herschel. However that may be, from that date the use of glass was rapidly brought 
to perfection. This process derives its name, our readers need scarcely be told, from 
the organic substance chiefly used, namely, the white of eggs. Albumen forms one of 
the constituents of many animal substances ; amongst others, and in combination with 
different fatty matters, it is found in its purest state in the white of an egg. 

Mr. J. E. Mayall has entered so very fully into this process in his address to the 
Photographic Society, that we cannot do better than quote his paper. " Albumen," 
Mr. Mayall proceeds to say, '* is the true starting-point from which all animal tissues 
are formed, as the egg contains no other nitrogenous compound except albumen ; the 
yolk containing, besides albumen, a yellow fat only. Its chief characteristic is its 
coagulability by heat. We shall speak of its two conditions,— soluble, or uncoagulated 
albumen, and insoluble, or coagulated albumen. 

^* Soluble Albumen. — ^Animal albumen of the soluble kind may be obtained in a solid 
form by evaporating at a temperature below 120° ; it is then a dry, yellowish, homy, 
and brittle mass. 
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'< This can be povdered, wmi treated luocenivelj vitk etlier and aloobol^ whiA 
free it from fat, aalts, and other foreign matter, until va ebtaim it pwe. 

** When thna completely diy it ia vitbout taate or odtfu^ aad liaa neiHicr acid nor 
alV ^Ky^A ffpaotion. 

'* In the dry itate it may be heated even to the temperative of boiUag watar, wilh* 
ont paaaiog into the inaoluhle eoagulated fonn. MoiatoMd iiith water, it aweUa upt 
becomea tnngpareati and by the additioA oC move vatar it dianlvea into a cokrailMBy 
tasteless fluid. 

" If this solution be heated to a temperature of 140^, it passes into the coagulated 
form. Less concentrated solutions require a heat of 160**, and very dilute solutions 
require even boiling before the albumen will coagulate. 

** Albumen is insoluble in alcohol and ether. It is soluble to a certain extent in 
distilled water, but much more eaaily in water that contains an alkaline salt or chloride 
of eodium. 

<< Mulder has given great attsntian to ita amdyaBs. His most reeent iavaitigatioii 
giyea:— 

Carbon 6^6 

Hydrogen 7'0 

Nitrogen 15*5 

Oxygen 220 

Sulfthur . 1*6 

Phoephoma ...... 0*4 

1000 parts. 

" Albumen easily pntrefiea in the moist state, by the action of the atmospheric 
agents, for which reason it requires to be used immediately after it is mixed with the 
chemicals ; in winter the time may be prolonged to forty-eaght hours, but in saauner 
not longer than six hours. ' 

"The greater number of the metallic salts, according to Lehmann, pzedpitate 
albumen, the precipitate containing either a combination of basic salt with albumen, or 
a mixture of two compounds, one of which consists of the acid of the aalt and albuaen,, 
and the other of the base of the aalt and albumen. The albumen generally pasaes into 
the insdlttble form. 

The precipitated and washed albumen, when dissohred in -^ of caostie potaab, and 
digested for one hour at a temperature of 160% converta the sulphur and phoq^oma into 
a phosphate and sulphide. The filtered solution, if now tzeated with aeettc aoid ia 
alight excess, yields a gelatinous precipitate of protein ; which Mulder, ita diaeorerer^ 
designates as the basis of albumen, fibrin, and caaeizL 

" Per the object of this inquiry it is sufficient to know, that albumen cannot esdat 
in the soluble state 'in the absence of mineral constituents ; that a slight alkaline 
reaction is the best condition for photographic operations. The phosphorus which it 
contains is a most important element of success, while the sulphur doea not i^^ear to 
hare any prejudicial eSed on the subsequent process with the aceto-nitrate of silver. 

" The earnest inquirer is refeired to Lehmann'a ' Physiological Chemistry/ pnb- 
lished by the Cavendish Society ; article Alhumm, vol. i p. 330 ; and FhuU af Eggt^ 
vol. ii. p. 353; a work that ought to be carefully studied by every chemist who deairea 
to obtain accurate and recent information on this important subject 

" For the photographer's purpose the albumen of the hen's e^^ is the eaaieat of 
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ftceeM. The eggt muit be freih, aot mora ihma five dtys old« They oaght to be kept 
in a cool plaee. Thoee from the eouatry are better thm toira«hkl eggi, and I adviaei 
whore practimble^ that tite bens ahoiild hare cazbomtte and phosphate of liaie ttrewn 
about for them to pecfc at Thia enriebea the albuaieii and renders it more limpid. 
£ach egg must be broken a^karately- into a shallow eup, and ike yolk retained in ^e 
shell as well as the germ ; then poured into a measure until the required qoaotity 
of limpid albumen is obtained. 

<' To M. Kiepce de St. Victor we sore indebted for the first applieation of albmnen 
to photography. In the latter part of 1848 I first saw an imperfect hnpreesion of 
some chtmney-potsy at Gha. CheTalliar^s, optician, Paris ; he ooold not, or would not, 
tell me how it was done. It was sufficient to know that the thing was possible, to 
make me attempt it again. 

'^ I shall in this paper confine myself to the negative proeess, merely remaiking, 
that the only difference between the negatiTe and the positiye process e<msiBts in sub« 
stituting the chloride of sodium for the bromide of potaesiam. 

^ C^ninff the Gha^-^lfew patent plate-glass is the best. Get into tSie habit of 
l^aeing the fiusa-side towards the wall, and into tlM boxes with the liMe towards the 
left hand. Solntian :•— Alcohol, 30 grammes (450 grains) ; strong* liquid ammoniu 
10 grammet (150 graina) ; water, 40 grammea (600 grains) ; tripoli, 30 grammes (450 
grains). Shake up to mix. 

*^ Tie up three piecea of clean ootton wool in round balla, each about the siae of a 
small hen's-egg ; then fix the glaea firmly in a wooden screw-yice per^Mtly fiat ; with 
a piece of cotton and the aboTC sdntion rub hard and CTenly the suzlace of the glass, 
in a similar manner aa fiur Daguerreotype plates; then more gently; rear it up to dry. 
Take another glassy which rub in the same manner, and so on for tweWe dosen. 
Change the ends to dry tito vpp^ edge of Hob glass. When dry, wipe the edges, 
as also the back, slightly with another ball of cotton, without touchiog the surface to 
free it from dnst. Bub off the sur&oe with a dean ball of ootton, firmly at first, then 
softly and errenlj ; then, with a dean hog's^hair brash, dust the back and edges, and, 
put the i^asB into a dry dean box, hx» towards the left hand. My boxes hold fifty 
plates each. The plato must be alb^hninized the same day ; if left, it will be neces- 
sary to clean them again. This plan of deaning is both for negatiTC and poeitiTe glass. 

<^ Spreadmf on ^I^U^ — For twdre dozen plates the albumen should be prepared 
as fbllowB :->TakB 450 fluid grammes (about 12 ounces) of albumen; 7) fluid ditto (112 
grains) saturated solution iodide of potassium; Ij ditto (23 grains) bromide of potas- 
sium ; 1 djNxp of sdution of caustio potash ; 1 gramme (15 grains) of water. 

" The iodide and bromide of potassinm ought to be each a saturated solution in 
distilled water, at a temperature of 60% and weighed in a cup carefully balanced. The 
utmost care ia necessary to observe these proportions ; if too much of the salto be used, 
they crystallize ia the albumen and make spote ; the drop of caustic potash renders 
the albumen more hmpd ; pour the above ingrediente into a wide-mouthed and rather 
large bottle (say half-gallon), shake up until the bottle is completely filled with white 
fioAm. This win take ten minutes. Let it stand six hours in a cool place ; then pour 
off the dear albumcD into a tali glass measure that does not taper towards the bottom, 
but rather, Hko a decanting vessel, broader at the bottom, to allow any particles of 
germ to fall down and not stiek to the sides. The sdution should be poured into this 
vessel one hour before it is required. 

'< It ia now neoeastiy to avoid most carefiilly the fornmtioa of air-bubbles, which, 
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in the act of Bpreading, deteriorate the impresnon by making streaka ; these are 
caused by the partial drying and decomposition of the chemicals in the albumen. 

" I haye found the following the most effectual way to avoid these faults. I 
haye a glass funnel with a long beak that just reaches to the bottom of my glass pint- 
measure, upon which funnel I place a flat plate of glass turned up at the edges, with a 
hole in the centre ; the whole is lined with moistened muslin, so that when the 
albumen falls on to the glass dish, in the act of pouring, it glides gently down into the 
measure placed under. The funnel is supported by a convenient wooden stand, 
termed in the laboratory a filter support. 

'* I place a wet sponge — also covered with clean muslin — on a table near at hand, 
between the above airangement and the drying-box. 

'* Let us suppose then that the dish is ready, the drying-box placed perfectly level, 
the plates of glass all clean, a soft flat camel's-hair brush well dried and at hand. I 
take a glass, balanced on Ihe tips of the fingers of the left hand, brush off the dust, 
and from the measure of albumen pour on to the surface sufficient to well cover the 
plate ; keeping it as level as possible, then suddenly turn it down on its edge, to allow the 
excess of albumen to run into the glass dish ; wiping it carefully for eight seconds on 
the edge of the muslin, then again eight seconds on the sponge cushion, and placing it 
in the drying-box. A few trials will give the exact moment necessary to deposit 
sufficient albumen on the surface ; if too much remains, the plate will be streaked 
and uneven ; if too little, the proof will be thin and weak. Continue spreading 
till the drying-box is fulL The French albumen drying-boxes are the only ones I can 
use, and I therefore recommend them. Each board should be tried with a spirit- 
level. The plates will be perfectly dry in three days ; put them into boxes in a dry 
place, where they will keep for any length of time, though it is best not to prepare 
more than one month's supply beforehand ; four dozen plates can be coated in an 
hour. 

*^ To Iodize the Plates, — As before stated, an alkaline reaction is the best condition 
for spreading the albumen, as it renders it more limpid ; but this alkalinity is detri- 
mental to the silvering process (an acid reaction now being of equal importance). The 
plates have, therefore, to be passed over the vapour of iodine, just like a Daguerreotype 
plate, to completely saturate the alkaline reaction ; this will take from two to four 
minutes, according to the temperature ; the albumen surface ought to have a yellow 
tinge, by the vapour of iodine ; this operation ought to be done a few hours before 
silvering. 

" Silvering ihe Plates,— The process of silvering is performed as follows .-—Take 
1,500 grammes (oO ounces) of water, 150 grammes (about 4 ounces) of nitrate of silver, 
and 160 grammes (about 4 ounces) of glacial acetic acid. Filter; use gutta-percha 
baths as for collodion. I use two baths and a bath of distilled water, and so arrange 
the dipping that each plate remains in the bath one minute and a-half. I then put 
each plate in succession into the bath of distilled water, washing the back with 
common, and the face with distilled, water ; rearing up to dry in a place free from dust. 

^* This operation is quite mechanical, and much easier to do than to describe. At 
first the operator is afraid to run sufficient water on the plate to wash it ; but he need 
have no fear, as the iodo-bromide of silver is precipitated into the substance of the 
albumen and cannot be washed out. The washing serves to make the operation more 
certain. 

" Renew'the silver bath as follows :— For every 100 plates add thirty grammes (450 
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grains) of nitrate of silver, twenty grammes (300 grains) of glacial acetic acid, and water 
to make up the original quantity. 

<< To ^r^are the Flutes. — In preparing the plates for the camera, pass them over the 
vapour of iodine half a minute previous to placing them in the camera slide ; expose in 
the camera from thirty seconds to ten minutes, according to the intensity of the light, 
the colour of the object, and the aperture of the camera ; if required to be very quick, 
the plate should be plunged into a dilute bath of gallic acid — one of acid to ten of 
water. This last suggestion is made for plates to be used immediately. 

" To Develop the Image* — In order to develop the latent image, use (B) a saturated 
solution of gallic acid. (G) 400 grammes (13 ounces) of water, thirty grammes (450 
grains) of nitrate of silver, and eighty grammes (3 ounces) of acetic acid. (D), a pint 
bottle filled witli three parts of gallic acid solution and one part water. Pour into a 
dish, kept expressly for this purpose, about half an inch of liquid in depth, drop into 
it eight drops of solution (C), shake it up ; then run distilled water on to the plate 
just taken from the camera, and plimge it into the gallic acid (D) as above prepared ; 
shake it about, fill the dish with plates, and continue to shake up, adding every hour 
eight to twenty drops of solution (G), until the image is fully developed. The opera- 
tion may be continued with safety for three days if necessary, though it is best to 
complete' the developing in twelve to sixteen hours. Wash well with water, rear it up 
to dry. 

^^ Another and quicker method of developing is with the pyrogalHc acid: — 300 
grammes (9 ounces) of water, one gramme (15 grains) of pyrogalHc acid, five grammes 
(75 grains) of glacial acetic acid, and one gramme (15 grains) of formic acid. The 
plates will develop in half an hour in this solution, and in warm weather in less time ; 
but I find the half-tones are not so well preserved as in the slow process. 

" Fm«^.— The fixing is performed as follows : — 100 water, ten hyposulphite of 
soda. Gontinue the fixing till all the yellow iodide disappears ; wash well— dry— and 
the plate is finished. 

'^ The hyposulphite solution should be kept entirely apart from the albuminizing ; 
in fact, it should not be in the same room. 

*^ The positive plates are prepared in the same way, only substituting chloride of 
sodium for the bromide of potassium. The exposure by superposition ought to be in 
north light ten seconds to one minute and a-half, according to the intensity of the 
negative proof. 

" I find collodion negatives print much quicker than albumen negatives; collodion 
is more transparent. 

" I recommend the'glass to be an inch larger each way than the desired view, to 
allow for marginal error. 

<' Also always, if possible, to use new glass, as I find that which has been already 
used is imcertain. 

<^ I have taken one hundred plates, prepared as above directed, without having a 
single failure. In fact, each plate receives precisely the same treatment, and if the 
directions are strictly followed, failure is almost impossible. 

*^ Should the operator be compelled to use his glasses over again, I recommend that 
the albumen surface be washed off with caustic potash, and a scratch made with a 
diamond on the albumen side, so as to use the other ; then wash the glass plates with 
common water, then with nitric acid and cotton, then much water again, then warm 
water, and rear up to dry, after which, clean as for new glass. 
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^ TIm soltttiopi Biurt be car^uUy ootksd op to avoid erapontion, thie gallic acid 
bottles Icppt full, the room free from dust^ and dark thick jelknr enrtaina to exclude the 
mtimo rays. The plates will keep excited for fourteen days, and nay be developed 
•is daja after the Tiew is taken, vbioh, to many photographeni may be an advantage. 

'* NeTsr allow a snlpbrur match to be lighted in the albumen room ; avoid 
mloanined india-vubber rings, the sulphor from which prodnoes spots ; wash the 
deyeloptag dudies every time they are used with nitric acid, and much watar after- 
wards ; wash the silver baths with distilled water, and then turn them upside down 
to avoid dust. 

*' I recommend French weights and measures : the gramme weight is 15*43 grains 
(neariy 15}), the fluid ounce is equal to 31 grammes." 

Bb. Hegzetti's Alhwaamn FsooeM.*— After some directions for selectiiig and 
oleaniag the plate of ^^s, the writer proceeds as follows :-— 

^ Th$ Albumem.'^The manner of making albumen is very simple. You provide a 
rather large basin — I would reoommend a Berlin evaporating basin with a small lip ; 
you then proeuie a wooden fork, which is to be bought at most fancy basaars ; but a 
silver one is sa good. Now get some good large eggs, all of a sise, if possible. We 
reckon a large egg to coid»in thirty grammes (very nearly an ounce) of albumen, and 
we very seldom make more than 300 grammes (or 10 ounces) of album^i at a time, for 
which purpose we employ ten eggs. We always prefer having, or making, it fresh. 
Break the eggs one by one on the edge of a cup, and separate the yolk from the albumen, 
using the shells themselves for the purpose. Care must be taken not to leave any of the 
germ in the albumen. Throw the produce of one egg into the basin, and then break all 
the others one by one on the edge of tlie cup, after each operation emptying it into the 
basin. Into the albumen put one per cent of iodide of ammonium or potassium, and 
twenty pa cent, of distilled water. I mostly mix the iodide and disdlkd water in a 
glass VBBsd graduated into gramme^, previous to putting it into the albumen ; but 
either plan will answer. Now with the fork you beat the albumen ifato a thick froth. 
T)iis will take about a quarter of an hour. The froth must be so thick and hard, that 
a piece may be pulled up bodily with a fork i^uck into it. We prefer using 
^ide of ammonium, for we have found that iodide of potassium has sometimes caused 
the blacks in our negatives to beoome full of minute hoks. The albumen having been 
beaten a sufficient time, cover the basin with a dean sheet of paper and put it away 
somewhere out of the dust. Many persons decant the albumen off from the basin, bat 
t prefer using it out of the basin itself because the albumen, after it has subsided, 
leaves a thick crust on the top, and in order to poiu: it on the plate it has to foree itself 
through this crust, consequently it Altera itself at the same time. 

** Ths Drying Box. — ^The box for drying the plates must be well made, with a number 
of grooves running parallel to each other, and the exact width of your glsases. In 
each alternate groove there is a board, made so as not to twist easily by being heated, 
and sliding freely in the grooves ; the box must also have an axrangement for rendering 
it perfectly level This box, previous to its being used, must be wdl dusted inside ; 
the boards also must be well cleaned, and each well dried and heated-^if in summer, in 
the sun, mr in winter before a fire. If your box and boards are not thorong^idy desic- 
cated and rendered absorbent, your plates will not dry easily. Having now your box, 
glasses, and albumen ready, carry all these things at tmee into your albuminizmg room. 
I say, at once, for if you go in and out of the room you will create such a dust that it 
will not be possible for you to cover the {dates nicely and cleanly. 
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*' The room should he prepared some two or three Jhotm hefore you irant to use it ; 
end it ehmild be well watered and swept, and if there are any shelves, or otlier places 
likely to harbour dost, they should be well wiped with a wet sponge ; for it must be 
borne in mind that dast is your great enemy in the albumen process. 
I I "i'tofe-AoWw.— To albuminize the glasses you must provide] a plate-holder. Tlie 
one I recommend is a round stick, about half an inch in diameter, and eight or nine 
inehes long, tapering at one end ; it has at the other end a small cup, about one inch 
or more in diameter. Bound the edge of the cup, which is about a q^uarter of an inch 
thidc, is melted some gutta-percha. This makes the best holder I have yet tried. 

" Spnading the Athmm.Sow get a sheet of dean paper, and spread it on a 
table before you ; also light a spirit-lamp, and have a small glass rod and a fine camel's- 
hair pencil on the same table, taking one of the glasses, which should be marked with 
a small adhesive label to indicate the side you do not intend to albuminize. Place 
1Mb glass witb its best side flat on the sheet of paper; then take the plate-holder and 
warm the gutta-percha gently over the spirit-lamp. Upon placing the warm part on 
the back of the glass, you will find that in a few seconds you will be enabled to lift the 
glass, and handle it, or turn it as you wish. The albumen is now poured upon the 
glass ; should it not spread evenly, the little glass rod will enable you to guide the albu- 
men wherever you like. The albumen is allowed to drain off first at one comer and 
then at the oilier. Turning it over, allow it to descend to the bottom, and that will 
be the second time the albumen has gone over the glass. It is then turned back again, 
and allowed to go half way. At this stage a rotatory motion is imparted to the glass 
by means of the holder, which is continued for about seven or eight seconds ; then the 
holder is taken hold of close under the glass and the plate forced off the gutta-percha. 
Hie glass is now placed in one of the grooves of the drying-box, which is shut close until 
you are ready with the next plate. Of course, the operation must not take so long a 
time to perform as I have taken to describe it. The small camel's-hair pencil serves to 
pick off any dost that might accidentally fall on the plate during the time you are 
spreading ihe albumen ; draw the pencil between your lips and use the point thus made 
for that purpose. After remaining in the drying-box a few hours, your plates will be 
hard enough for the next operation, which is— 

*< Making the FlcOea Sm«fNSpa.— The bath we use for this purpose is a borizontal 
one ; it is a fiat dish made with a piece of plate-glass, having tight wooden sides like a 
shallow box, the plate-giass forming a nice flat bottom. The dish should be about one- 
third longer than your plates. The solution is composed of distilled water, nitrate of 
silver, and glacial acetic acid, in &e proportion of ten of nitrate of silver and ten of 
acetic acid to every hundred of water. The quantity required is, of course, according 
to tbe size of your plate. This solution is to be poured, say a quarter of an inch deep, 
into the dish, one end of which is raised as much as you can without spilling the 
solution; the albuminized plate is then placed face upwards in the upper or empty 
part of the dish ; then, by a little dexterous movement, you suddenly, by bringing the 
Hash level, cause the solution to flow i^uickly and evenly over the plate, which is left in 
the bath about forty seconds. It is as wdl to raise the plate up several times, and 
otherwise agitate the bath ; for this purpose you use a small piece of silver wire 
flattened and bent at right angles at one end. The flat part is inserted between the 
glass and the dish, and tiie plate lifted by it. You must be very particular in rendering 
your plate sensitive, for if you do not get your solution quickly and evenly over the 
plate, you will have a sharp and clear outline wherever you have stopped, precisely as 
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if the negative had been cracked. The plate is noir taken out of the bath, and will 
piesent a nice light-blue tint It Ib immediately well washed with distilled or rain 
water, and must be washed back and front, especial care being taken that not any of 
the aceto-nitrate is left on the plate, or your picture will at that spot turn black. The 
water must flow eyenly over the plate, and no greasy streaks be perceptible ; until that 
takes place, your plate is not washed enough. The plate is now placed in a large box 
haying some blotting-paper at the bottom to facilitate draining, and is then ready for 
use. 

<' Exposure in the Camera, — If your object is near, your plate will be more sensitire 
if used wet at once ; but for keeping, it is best to let the water dry off previously to the 
plate being placed in the slide. 

<^ The time of exposure depends of course on the light, the object you have to take, 
and on the focal length of your lens ; but in siunmer we have taken a good negative 
with ten minutes' exposure. In France or in Italy good albimien negatives are taken 
in three or four minutes. A littie practice, however, will soon determine the proper 
time of exposure required. 

<< Developing the Image, — ^I take a saturated'solution of gallic acid, and a solution of 
nitrate of silver of two per cent., viz., two grammes (31 grains) of nitrate to one hundred 
of distilled water. I get a nice soft brush or pencil, with hair about three-quarters or one 
inch long. After placing the plate on a level developing stand, I warm my gallic add 
to a temperature of about 80° Fah., and pour on the plate enough to cover it, using the 
brush to spread it over the plate rapidly (you need not have the least fear in using the 
brush, for it will almost require a knife to injure the albumen). After allowing tJie 
gaUic acid to remain about one or two minutes, I pour part of it off, and add to it some 
of the nitrate solution, the brush being instantly at work in mixing the two solutions 
together, forming a gallo-nitrate. llie mixing on the plate must be instantaneous ; in 
fact, I usually pour the nitrate Jon the brush, which I rest on the plate. My picture 
begins now to appear. Should I find, after a little time, that the image does not 
show itself, which would be the case if the plate were imder-exposed, I throw off this 
solution, and begin again with the warm gallic acid, adding nitrate solution, repeat- 
ing the operation again'and again, until my picture is fully developed. By these means, 
and by repeatedly re-changing the bath, you are enabled to coax ^into a very «good 
picture a plate that you have not been enabled to expose sufficientiy, either by reason 
of some one having accidentally moved your camera, or by your being obliged to leave 
the spot, and which would thus, in any other process, have been a failure. 

'^ The same rule holds good, if, whilst developing, you find you have not sufficient 
- time to finish your picture. You have merely to well wash off the solutions, put the 
plate away in the dark, and you can resume the development at your leisure, a week 
after if you wish. 

" We do not always succeed in developing our pictures so quickly, but by attention 
and care negatives should never take more than from half-an-hour to three-quarters ; it 
is not imperative to warm the gallic acid, but by so doing you greatiy accelerate the 
development. The picture is now washed and ready for 

" Krm^.— This is done with hyposulphite of soda, just in the same way as in fixing 
a collodion negative ; but no cyanide must.be used, for that will take off your albumen. 

" Positive pictures on glass are generally printed on plates extra thinly albuminized 
for the purpose, which is effected simply by rotating the plate more rapidly and for a 
longer time. These also must be developed as quickly as possible ; but do not be 
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tempted to use stronger nitrate solution for that purpose, or you will spoil your pictures. 
The great fault of the albumen pontiyes I have seen produced in England is, that it 
has evidently taken such a long time to develop them that they have looked opaque, 
like bad Daguerreotypes, having a metallic deposit'on them which is disgreeable to the 
eye, and which renders them anything but transparent/' 

There is a modification of the albumen process much used in America, and I beliere 
with good results— it is called " Whipple's Albumen Prooess," having been introduced 
by Mr. Whipple of Boston, a gentleman well known in the photographic world. 

Mix in the usual manner : —Albumen, eight ounces ; honey, seven ounces ; iodide 
of potassium, three drachms ; bromide of ditto, twenty grains ; chloride of soda, nine 
grains. 

For foliage, increase the bromide of potassium up to fifty grains. 

This mixture is poured on the glass plate in the some manner as collodion, and then 
dried over a spirit-lamp. The plate is then immersed for ten to twenty seconds only 
in the following bath :— 

Nitrate of silver, one and a-half ounces; water, sixteen ounces; acetic aoid, 
four ounces. 

After tbe dipping, the plate must be well washed, and if all the free silver is washed 
off, the plates will keep for four weeks. Develop with a saturated solution of gallio 
aoid and nitrate of silver, and fix in the usual manner with hyposulphite of soda. 

Collodion Process. — Collodion as a photographic medium is, without doubt, far 
before any other. The beauty of the details obtained in good pictures taken by this 
process, the exceeding sensibility of the medium itself, and the comparative ease of its 
manipulation, place it at the head of aU photographic agents. I shall, therefore, go 
into this branch of the art as fully as possible, preferring rather to say too much than 
too little. 

Mr. Archer, who was the first, in conjunction with Mr. Fry, to introduce this impor- 
tant addition to the art, deserves our utmost thanks for enabling us to obtain effects so 
utterly impossible to be obtained by any other means. Some idea of the value of the 
discovery may be formed from the fact, that instantaneous pictures have been taking by 
Mr. Fenton, of clouds, waves, shipping, animals, figures, &c., by a single lens. On one 
occasion, where a man was running, the leg that was on the ground when the lens was 
uncovered was perfectly defined, while the other left three or four impressions in its 
transit during the moment of exposure. 

Choice of Glass. — This may be classed under five heads : — ^Cleaning the plates, 
coating with collodio-iodide of silver, exposure in the camera, developing the image, 
fixing the image ; but first a few words on the choice of the glass. Here we can 
follow no more faithful guide than Mr. Hardwich : — 

<* Much care should be taken in tbe selection of glass intended to be used for pho- 
tographic purposes. The ordinary window-glass is often inferior, having scratches 
upon the surface, each of which causes an irregular action of the developing fluid. 
Also the squares are seldom perfectly flat, so that they do not touch the slide at every 
point, and hence a part of the image is out of focus. A more serious inconvenience, 
arising from want of flatness, is, that the plates are apt to be broken in compression 
during the printing process. 

** The patent plate answers perhaps better than any other description of glass, but 
if that cannot be procured the ^ flatted crown' may be substituted. 

" Cleaning the PAi<m.-> Before proceeding to wash the glasses, each square should be 
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nragkened on the edges by means of a file or a sheet ef emeiy-paper. If this i^eeau- 
tion be omitted, not only are the fingers liable to injury, bat the eollodioa film is apt 
to eontract and separate from the sides. 

^ In the proeess of deaning the glasses it is not snfficteni— as a general role-— to 
wash them simply with water ; other liquids aie required to Temore grease, if any is 
present. For this purpose, peihape, caustic potash, bM in draggisfeB' shops under the 
name of * liquor potaase,' is as good as any ; or, if that is not at hand, a warm solution 
of common < washing soda,' which is carbonate of soda. 

** liquor potassn, being a Tory caustie and alkaline liquid, requires care in the 
handling ; it softens the skin, and dissolves it away eren more so than aoids. A safe 
plan of proceeding is to dilute the potash with about four parts of water, and to apply 
it to the glass by means of a cylindrical roll of flannel ; after wetting both sides of the 
glass thoroughly, allow it to stand for a time until several have been treated in the 
saaae way ; afterwards wash wcU with water and rub dry in a cloth. 

** The cloths used for cleaning glasses should be kept expressly for that poipose ; 
fliey are best made of a material sold as ' ^jm £aper,' and very free from flooeuli and 
loosely adhering fibres. They are not to be washed in soap and water, but always in 
pure water or in water containing a little carbonate of soda. 

** After wiping the glass careftilly, complete the process by polishing with en old silk 
handkerchief, avoiding contact with the skin of the hand. Some object to silk, as tend- 
ing to render the glass electrical, and so to attract particles of dust, but in praetioe no 
inconvenience will be experienced from this source. Before deciding tliat the glass is 
perfectly clean, never omit to hold it in an angular position and to breathe upon it 

** The Txse of an alkaline solution is usually sufficient to clean the glass, but occa- 
sionally we meet with plates dotted on the surface with small white specks, which are 
not removed by the potash. These specks consist frequently of hard particles of car- 
bonate of lime ; and when that is the ease they dissolve very readily in dilute sulphuric 
acid, in about four parts of water, applied by means of a roll of flannel. Nitrie acid, 
also diluted in four parts water, adso answers the same purpose ; but it destroys any 
dress it oomes in eontaei with, unless it is at once treated with liquor ammonia or some 
other alkali" 

Some operators employ cyanide of potaarium, and others ammonia, in eteaoing the 
plates. A mixture of Ti^)oli powder and spirits of wine is pi^ferred by those who frar 
injuring the skin by the use of alkalies and acids. 

When positives are to be taken, it is advisable to use additional care aa preparing 
tinB glass, and espedally so with the pale, transparent film and neutral nitrate l>ilih. 

After a glass has once been ooated with collodion, it is not necessary in deaning a 
second time to use anything but pure water ; but if the film has been allowed to 
harden and dry upon the glass, posuUy t3ie dilute oil ei vitriol, or cyanide of potas- 
ainm, may be required to remove stains. 

If, under similar circumstances, a greesiness is peroeired, which pr gy euta I3ie plate 
from being wetted evenly by a stream of water poured upon it, it may be nonoved by 
a second application of alkaline liquid. 

The GoUoAton.— Of the collodion itself, no better instructor can be followed 
than Mr. Edward Ash Hadow, whose address to the Photographic Society we eannot 
do l)0tter than quote :— 

<< Having," says that genlieman, ^'experienoed some difiSeulty in prodvemg at all 
times a collodion of uniform sensitiveness, tenacity, and fluidity, although makxag use 
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cf the nine materiab for its |»eparatio]i, and this aa I fin4 being the complaint of many 
ofJien, it has heen my study lately to detenniiie the variations in quality to -which the 
ingndients are Cable, aad the effacts of those vaiiations on the sensitive film ; aad like- 
wise to ascertain whether the ^sHties depend on the materials in ordinary use, or on 
BCMBS aabstanees accidentally or intentionally added. Beseorches on the preparation of 
ooUodioA may appear superfluous, now that it is supplied of the best quality by so 
many makers ; but as some persans of an independent turn of mind still prefer manu- 
fiwtudng their own, I venture to bring forward the subject with the hope of assisting 
them. In this beautifiil proeess success depends so nmch on the quality of the ooUo- 
dioD, that, when in possession of a good specimen, it becomes one of the easiest aud 
moat fliraple, and ought to be the most certain of all the processes ; for no material, 
sack as paper, of uncertain eompoation is introduoed, w« have nothing to fear from 
plaster of Paris, ahimiiia, or specks of iron or copper, which continually endanger or 
modify the calotype process; each ingredient can and ought to be obtained in a state 
of perfect purity, and with this knowledge the degree of success depends upon the skill 
of the operator himself. 

'' Of all the substances used in this process, the gun-cotton is usually the only (me 
actually prepared by the operator himself; in this case he cannot fail to have observed 
Hie great variatiens in solubility, and, wh^a dissolved, iu the transpaiency and tenacity 
of the films, to which it is liable ; the various processes also that are given appear at 
fiiat sight uBaeceuntabiy different, some directing ten minutes', others a few seconds' 
iHimcnion. I have examined into the cause of these variations, with a view to obtain 
eertafaity, and have also endeavoured to diseover how fiir they affeot ihi& sensitiveness 
of ike prepaied surfiiee. If wt take a mixture of the strongest nitric and sulphuric 
wids, and immerse as much cotton as can be wetted, after some minutes squeeze out 
tike acsd as far as possible, then immerse a second portion of cotton, and again express 
ike acids tat a third portion of cotton, and so on until the liquid is exhausted, we shall 
find, on comparing the eottons thus treated, after washing snd diying them, that there 
k a gradual alteratian in their properties, the first being highly and perfectly explosive, 
and each sueoeoding portion less so, until the portion last immersed w^ be found 
hardly ezplonve at all, leaving distinct traoel of charcoal or soot when bumefL 

** This may not i^pear surprising at first sight, as it may be imagised that the 
latter pottions are only a mixture of gun«ootton and common ectfam ; Ihii^ however, is 
not the case, ftp if each quantity be immeiaed sufficiently long, it will not oontain a 
fihn <if eommoa cotton, and may yet become charred on bmning like unaltened eotton. 
The most remarkahie difference, however, is discovered on treating them with ether 
containing a Httie alcohol, when, contrary to what might have been antieipated, the first 
or strongest gun-ootton remains quite imtouched, while the latter portions dissolve 
irifiL the utmost ease, without leaving a trace behind ; this alone is a suffident proof 
that no unaltered cotton remains. This difiTerence in properties is owing to the gradual 
weakening of the acid ■asxtine, in ctmsequence of the nitric acid being removed by the 
cotton, wiih. which it beoemes intinmtely combined, at the same time that the latter 
gives out a proportionate quantity of water. 

^* In eonsequesee of these eocperimeuts, a great many mixtuies of these acids were 
prepared of variona strengths, each being accurately known, both to determine whether 
there were more than one kind of aohible gun-cotton ; and, if there were, to ascertain 
exactly tiw mixtnre required to produce that most suitable to ph^ogrsphic purposes. 
By this means, and by, what I believe has not been pointed out, varying the tempera- 
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ture, at least fiye varieties were obtained : --First, gun-^^otton properly so called, as 
before stated, quite insoluble in any mixture of alcohol and sulphurio ether. Secondly, 
an ezplosiye cotton, likewise insoluble, but differing chemically from the first, obtained 
by a mixture of certain strength when used cold. If warm, however, cither from the 
heat produced spontaneously on mixing the two acids, or by raising the temperature 
artificially to about 130**, the cotton then immersed becomes perfectly soluble, pro- 
ducing a third variety ; if, however, it be thoroughly dried it becomes in a great 
measure insoluble. The fourth is obtained by the use of weaker acids used cold, and 
the fifth when the mixture has been warmed to 130° previous to the immersion of the 
cotton ; in either of the last two cases the product is perfectly soluble, but there is a 
remarkable difference between their properties, for on dissolving six grains of each in 
one ounce of ether, the cotton treated with warm acids gives a perfectly fluid solu- 
tion (which is likewise the case with the third variety produced by acids somewhat 
stronger), while that obtained by the use of cold acids makes a mixture as thick as 
castor-oil. 

** Having obtained these more strongly-marked varieties, as well as intermediate 
kinds with all gradaticms of solubility, it was necessary, before I could select any par- 
ticular formula for prepari ng the cotton, to compare their photographic properties, with 
especial reference to sensitiveness, opacity of the reduced silver in negatives, and its 
colour in positives. A certain weight of each being dissolved in a portion of ihe same 
mixture of alcohol and ether previously iodized, the comparison was made, by taking 
the same objects with each collodion in succession, and likewise by pouring two samplies 
on the same plate of glass, and thus exposing them in the camera together side by side. 
This last proved to be much the most satisfactory plan, and was repeated many times 
for each sample, taking care to reverse the order in which they were poured on, that 
there might be no mistake arising from the difference of time elapsing between the 
pouring on of the collodion and its immersion in the sensitive bath. By these experi- 
ments I had confidently hoped to have solved the question as to the cause of difference 
in sensitiveness and other photographic properties of collodion ; but in this I was dis- 
appointed, for, after repeated experiments, I believe I may safely affirm that they are 
precisely similar as regards their photo^phic properties. The same, I believe, may 
be said of Swedish paper collodion, judging from a few comparative experiments I 
have made, and indeed it is difficult to discover what is the superiority of this material 
over clean cotton-wool. The ease of manipulation, which some allege, is a matter of 
taste ; but I should decidedly prefer the open texture of cottom to that of a substance 
like filtering paper, composed of a mass of compacted fibres, the innermost of which are 
only reached when the acids have undergone a certain degree of weakening by the 
water abstracted from the outer fibres ; and when we consider that from cotton alone 
we have the means of preparing all varieties of collodion, [from the most powerfully 
contracting and transparent to the weakest and most opaque, and each if required with 
equal and perfect certainty, there appears to be choice enough without resorting to 
another material, differing only in being more rare and more difficult to procure. But 
although the photographic properties of these varieties of collodion- wool are so similar, 
other circumstances, such as fluidity, tenacity, and transparency, render its preparation 
of some importance, and indicate that the acid mixture should always be used wafm ; 
and it is chiefly in consequence of this very circumstance, that greater success attends 
the use of nitrate of potash and sulphuric aci^ than that of mixed acids ; for the former 
when mixed produce the required temperature, and must be used while warm, since on 
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cooling the mixture becomes solid, whereas acids when mixed do not usually produce 
so high a temperature, and being fluid can be used at any subsequent period. Another 
obstacle to their use is the great uncertainty of the strength of the nitric acid found in 
the shops, requiring a yariation in the amount of sulphiuic acid to be added, wh^ch 
would hare to be determined by calculation or many troublesome trials. When a 
proper mixture is obtained, the time of immersion is of no importance, provided it be 
not too short, and the temperature be maintained at about 120° or 130° ; ten minutes 
is generally sufficient (though ten hours would not render the cotton less soluble, as is 
sometimes asserted). 

*' In using the mixed acids, the limits are the nitric acid being too strong, in which 
case the product is insoluble, or too weak, when the cotton becomes immediately 
matted, or eren dissolyed if the mixture is warm. I have availed myself of these facts 
in order to produce collodion wool by the use of acids, without the trouble of calcu- 
lating the proper mixture according to their strength. Fire parts by measure of sul- 
phuric acid, and four of nitric acid of specific gravity not lower than 1*4, are mixed in 
an earthenware or thin glass vessel capable of standing heat ; small portions of water 
are added gradually (by half drachms at a time, supposing two ounces to have been 
mixed); testing after each addition by the immersion of a small portion of cotton ; the 
addition of water is continued until a fresh piece of cotton is found to contract and 
dissolve on immersing ; when this takes place, add half the quantity of sulphuric acid 
previously used, and (if the temperature does not exceed 130°, in which case it must be 
allowed to cool to iioit point) immerse as much cotton, well pulled out, as can be 
easily and perfectly soaked ; it is to be left in for ten minutes, taking care the mixture 
does not become cold ; it is then transferred to'cold water and thoroughly washed. This 
is a matter of much importance, and should be performed at first by changing the 
water many times, until it ceases* to taste acid, treating it then with boiling rain- 
water until the colour of blue litmus remains unchanged ; the freedom from all trace 
of acid is insured by adding a little ammonia before tbe last washing. Cotton thus 
prepared, should dissolve perfectly and instantaneously in ether containing a little 
alcohol, without leaving a fibre behind, and the film it produces be of the greatest 
strength and transparency, being what M. Gaudin terms ' rich in gun-cotton.' The 
mixture of nitrate of potash and sulphuric acid is defective chiefiy from the want of 
fluidity, in consequence of which the cotton is less perfectly acted on ; this may be 
remedied by increasing the amount of sulphuric acid, at the same time adding a little 
water. A mixture of five parts of dried nitre, with ten of sulphuric acid, by weight, 
together with one of water, produces a much better collodion wool than the ordinary 
mixture of one of nitre with one and a-half of sulphuric acid. The nitre is dried 
before weighing, in order that its amount, as well as that of the water contained in 
the mixture, may be definite in quantity ; it is then fiiiely powdered, mixed with the 
water, and the sulphuric acid added ; the cotton is immersed while the mixture is hot, 
and afterwards washed with greater care even than is required when pure acids are 
used, on accoxmt of the difficulty of getting rid of all the bisulphate of potash that 
adheres to the fibres, which both acts as an acid and likewise causes the collodion to 
appear opalescent when held up to the light — ^whereas the solution should be perfectly 
transparent. 

" Having obtained good collodion wool, tbe next point of inquiry was with regard 
to the solvent : to ascertain whether the addition of alcohol beyond what is absolutely 
necessary to cause the solution of the gun-cotton in ether,^ was beneficial or otherwise. 
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For tins puxpoia iitiLcr Ukd aloobul were prapttad perfiseUy p«B^ and nixhine 
nude ol one of alooUl to mtoh of ethor, tiro to six, three to ftve, firar to imr, aacUva 
tothiee. la ooeeiiiieeof each weiediM(dTedaixgrtlBeolg«»<<oottoneiid£Mir8i^^ 
of iodide el fmTP«"""" (iodide of potoanum oonld not he emplof ed» aineeit le^inreta 
eeitaiD amoniit, boUiof water and akoludy tokeep it ia eolvtwn); they were tkm 
conqpand, uaing a thirty-ftre grain MdutioB of nitrate of eilrer, hoth hy poniiag on 
eepaiato g^aaaee^ and Ukewiae hy ooyeiing two halrea ef a plate with two iMimplee» aa 
in examining tiia gan-eottons, thm placiag Hketk nadarthe ease einwMtaiioee darinir 
the same time ; in this way the effect of adding alcohol was very eiearly peeewvad^ 
siBee the diiGnrenoee between the OoUodiona waa atudk greater than eoidd have been 
antieipetted. The firat auztnre eontaiaing only one-eighth of alcohol waa ^uito xa&t 
fbr photogiaphte pnip e eei , it being ahnoet inpoeaihle» evea with the noet lapid 
immersion, to obtain a itea of unifimn senaitiveDesa and opacity thma^^ioiii, theaurfcee 
generally ediihiting nearly transparent bends, having an irideseent appearaaee bgr 
reAeoted light. The second nuxtuie^ with one-litmrih of aleoholft ia Uahle to great nacer- 
tainty, Ibr if iSieie be any delay in pouring off the o oU odion» ^eaame appeaianeee aza 
seen aa in thefliaty and, like it, the suiface is very iaesBsitiYe to light, whil% if tbe 
plate be rapidly ^unged in the bath, the ooUodion film becooMa mneh mote opafae 
than before^ and la tiien very seaaitiTe. The third proportion of thrae of aleohel to 
Hre of el^er^ ia decidedly tike best, giving without the least difieulty a film beauEfei- 
ftiUy anifiirm and highly sensitiTe, at the saaM time pefieetly tough and eaaAy 
removable from the fjam if zeqaired. A further addition of aleohol, as in the last two 
collodions, wsa noi attended with any canaspoodiag advantage or inexeaae of seasitha- 
nesa; on the contrary, the korge proportion of aloehol rendered them lees flaidi thoa|^ 
with a naaUer qaantity of gan-eotton they would prodaee very geodooUodiosis, eepabla 
of giving ftrrn films. Uie cause of the weakness of the film observed on addii^ much of 
the ordinary aloohd. ia the large amount of water it usually eontains. 

^ Thia surprising improvement, caused by the addition of a certain quantity of 
alcohol, is refeiaUe to causes partly eheasicel, partly mechanittd^ Ur on «wftwiim»g tbo 
filmait will be found in the first, and occasionally ia the second eoUodion; that the 
iodide of silver hi formed on the surfsoe, and can be removed enturely by friotien with* 
out destroying the traaspaient collodion film bdkew, while in thoee ooUodtons thai ooa» 
tain more than ona-^borth of alcohol, the iodide of silver is wholly in the fubataaeei and 
in this state possesses the utmost sensitiveness. This differcsioe of oonditien iaowa^ 
to the very spering aolubility of ether in water, whidi in tiie firat ease pvevente fte 
eotrsnoe of the nitrate of silver into the film, consequently the iodide sad silver aola**^ 
tiona meet on the surfiMO ; but on the addition of akohdy its aJability enaUes the tw» 
iff iaterchange plaoes, and thus the iodide of silver ia precipitated throngfaoat the sab* 
stance in a stete of the utmost division. 

" This difiiBrence ia deady seen imder the microscope, tJie preeipitaie bdag clotted 
in the one case, while in the other the pertielea are hardly disooverahlofrQm their fiao- 
nesa. The presence of a little water considerably modifies these results, anee it in 
some degree supplies the place of alcohol, and is so far useful ; but in other xespeete it 
is injurious, for accumulating in quantity, if the eoUodion is often used, it mAm the 
film weak and gelatinous, and what is worse, full of minute cracks on drying, which ia 
never the case when pure etb» and akohol are used. Since the ether ef the shops 
almoet always containa alcohol, and frequently water, it is important to aaeertain their 
amount before employing it for the preparation of coHedioa. The quantity of alcohol 
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may be «Mil j Meertamed by ^jitatias the et^Mr in a graduated Meamre giaaa (a miiiim 
gla«g doea very well) with half ito bulk of a saturatod solution of cblovide of cakhuB. 
This sboold be poaxed in fint^ ita httgkt noticed, and tite ether pouied on its aorfaoe, 
tbo thumb then placed on the top, and tbo two agitated togetlier ; whaa aefaiated, the 
increase of bulk acquired by the eblaride oi oalolmn Hidieaiana tha quaatity of alcohol 
prewnl^ and £or tbisy aUowaaoo ahonld be made in the addition of alcohol to the coUo. 
dion afterwards. Water is readily detected, either in ethser or alcohol, by aUowin; a diop 
to £aU into tpni af tuipenianey with which they an|^t to mis wiAout torbidity ; tiiis 
is immediately produced if they contain water. For deteotii} g water in alcofaci, boBBolc 
is a more] ddicate reagent than spirit of tnrp»itme (Chcaiis^ xzix. 203). It ie also 
necessary tliat ether ahonld ba free from a remaikabls property it acquires by long 
keeping, of decomposing iodides and setting free iodine, which thus gives the ooUodion 
a brown oolour. The same prop»ty may be developed in any ctiier, as SchSnbein dis- 
corered, by fntrodoeiag a red-hot wire into the Tapomr in the npper portion of a bottle 
containing a'little ether and water ; if it be then diaken np and a solutioa of an iodide 
poured in, the whole rapdly beeomea brown. This reaction is very i«maiUbIe and 
di£oult to explain, for even a miiture of ether md nitric acid faik to produce a colour 
immediately. Ether thus i^foeted can only be deprired of this property by reetiftcatiatt 
with caustic potash. 

<< lodked CoUodiom. — I hare now a few remarks to offer on the modes of iodiaing or 
rendering the film capable of becoming sensitive, by the additioB of some eohible 
iodide. Those that have beoi recommended are chiefly ti^ iodides of potassium, am* 
monium, cadmium, and a'mc : of these the laafe three have the great advantage of being 
readily soluble in any eollodioii, and may therefore be added at ones to the solution of 
gun-cotton; but io^de oi potassium requires a tittle water, and even then, if added to 
opUodion without having been previously dissolved in some of the alcohol, wffl be 
found to dissolve but very slowly. 

" In pieparing collodion witb this salt, four grains were dissolved in three drachms 
of strong' sleohol, and ether was added to make up the ounce. I found that die first 
two and a-half drachms of ether began to precipitate the iodide, and after addttion of 
the five drachms required, a dense deposit had formed, which was not ro-dissolved 
until twehre drops of water had been added. This I mer^ mention to diow tiiat there 
must be a little water in the mixture, although in using] ordinary elhcr and aloohol 
this mightt not be perceived. Before comparing ecUodioa prepared with dtflbrent 
iodides, it appewEed probidile that those of potassinm and ammonium would produce 
greater sensitivenfiBS than those of zinc and cadmium ; fbr this reason, that the nitrates 
of ammonia and potash, which are produced together wi& iodide of silver, on im- 
meinng films prepared with the first two iodides in the nitrate bath, are perfrotly 
neutral, while the nitrates of sine and cadmium, which result when collodions con- 
taining those metals are used, have a feebly acid reaetioax on litmus paper, and thus 
by their presesice in the film mi^^ like weak adds, retard the action of l^t. In 
actual ^q^eciraent, however, I did not find this to be the ease, for when earefrilly and 
similarly prepared with equivalent quantities of each iodide, and used while eoloiuiest, 
the cc^odioDS appear similar in sesisitzvenesK, gTadati<m of tints, and all other respects. 
In a fisw days, however, they begin to difSer in consequence of partisl deoompoattkm 
and liberation of free iodine, which occurs more readily with the iodides of ammonium 
and zinc than with potassium, while the iodide of cadmium^ if I may conelude from 
one sample I have by me, remaina perfectly colourless fw any period of time, retainiBg 
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its original senntiyeiieaB, the other yarieties haying lost theirs in proportion to the 
colour thej haye acquired. The iodide of cadmiunii in addition to this yaluable 
property of giying a stable collodion, is likewise extremely soluble, without being 
deliquescent, and being beautifully crystalline, is not liable to adulterations or im- 
purities, and therefore well deseryes to be generally tried. 

" In order to preserye or, as it is stated, to improye the sensitiyeness of collodion^ 
some persons recommend the addition of a little ammonia. This, howeyer, appears 
Tery unadyisable, since it necessitates the use of an acid bath; and although it may 
render the collodion less liable to change, it produces a contrary effect on the bath, 
since eyery plate immersed tends to neutralize a portion of acid, and at length rendering 
it neutral or eyen alkaline, brings about exactly the phenomena (fogging) described by 
Mr. Fcnton. 

" The cause of fogging (which is blackening of the whole negatiye on the addition 
of the deyeloping solution) is owing to the bath becoming alkaline. This alkaline 
reaction is caused by oxide of silver in a state of solution in the bath. 

^* Oxide of silyer is not soluble in water, nor in water containing nitrate of silyer ; 
but it is, in either case, abundantly dissolved if nitrate of ammonia be present, and the 
solution will be found to restore rapidly the colour of reddened litmus paper. 

<* The ' alkaline nitrate of silver bath,' therefore so called, is a solution containing, 
besides nitrate of silver, oxide of silver, dissolved in nitrate of ammonia. 

" The nitrate of ammonia is produced by double decomposition when compounds of 
ammonium are used for * iodizing' instead of those of potassium. Iodide of ammonium 
plus nitrate of silver equals iodide of silver plus nitrate of ammonia. 

" The oxide of silver, which by its solution causes the alkalinity, is formed either 
by using collodion containing a little free ammonia in addition to the other ingredients, 
as sometimes recommended, or by attempting to neutralize an acid bath with potash or 
ammonia, and inadvertently adding an excess. 

<* So that if ammonia or salts of ammonia in any shape have been added to the 
collodion, or to the bath, it will be necessary from that time forward to examine more 
carefuUy than we otherwise should have done, that the fkintly acid condition of the 
bath, so essential to the production of a good picture, ia not destroyed. 

'* With ordinary collodion, however, even when quite colourless, the bath may 
always be used perfectly neutral, permittiog the developing solution to be left on twice 
or tluree times as long as is necessary, without the slightest fogging, provided that the 
nitrate of silver is pure and the bath has not acquired fogging propensities by prolonged 
use. No pure alkaline iodide can ever render the bath alkaline ; the only effect on 
immersing a plate covered with collodion is to remove a portion of silyer and substi- 
tute an equivalent quantity of potassium, ammonium, &c., so that a portion of nitrate 
of silver is merely replaced by a portion of nitrate of potash or ammonia, which, being 
neutral, cannot in this respect affect the state of the bath. With the iodides of the 
metals, such as iron, zinc, cadmium, or arsenic, the bath, on the contrary, will soon 
become apparently acid from the presence of the nitrates of those metals which, aa 
before stated, redden litmus. 

<* In all cases, excepting when free ammonia has been added to the collodion, the 
silyer solution has a tendency to become acid rather than alkaline, both from the 
frequent presence of free iodine in the collodion, which sets f^e nitric acid in the' 
bath, and also from the slow formation of acetic acid, from the alcohol and ether 
washed out from the plates that have been immersed. The effect of free iodine in the 
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collodion is not, howeyer, chemically the same as that of nitric acid in the bath ; for 
nitrate of silyer is, like all other nitrates, a nitrate of the oxide of silver. When, 
therefore, &ee iodine acts on the silver solution, it liberates oxygen as weU as nitric 
acid, the result being that an iodate as well as an iodide of silver is formed ; the effect 
of the former should therefore be ascertained, in order to clearly understand the action 
of brown collodion. When a great deal of iodine has been set free by long keeping, 
making the collodion very dark-coloured and insensitive, I found that the addition of a 
little oil of cloves, in the proportion of four drops to each ounce, causes a surprising 
increase of sensitiveness ; and some time ago I always used such a mixture for the 
production of positives on glass, from a belief that a better colour and more perfect 
gradation of tints were obtained in this way than by any other method. 

'^ At this time my pictures were constantly liable to solarization (or darkening of 
those parts that ought to be whitish), when using the ordinary collodion and developing 
by pyrogallic and nitric acids ; but lately, while seeking for difficulties in . order to 
discover their causes, this tendency to solarization quite disappeared, although using 
the simplest materials ; neither was I able to produce it by taking objects in the most 
unfavourable conditions of light and shade, nor by any addition to the collodion. 
Accidentally trying the effect of a minute quantity of nitrite of silver in the nitrate 
bath, I obtained it again in perfection, and was able at once to understand .how it 
occurred formerly, [for at that time I always made use of nitrate of silver that had 
been strongly fused, and in which a portion of nitrite had thus been formed, while 
latterly only the crystallized salt had been employed. The effect of oil of cloves and 
iodine in the collodion was to counteract that of the nitrite ; but when pure crystallized 
nitrate is used, no such additions are required. 

'^ It is remarkable, that although oil of cloves greatly increases the sensitiveness 
when brown collodion is used, no such effect is produced by its addition to colourless 
coUodion with an acid bath, proving that free iodine in the former is not exactly 
similar to nitric acid in the latter. To compensate for the bad effects of the nitrite on 
the colour of positives, it has the important property of much increasing the sensitive- 
ness and rapidity of the surface, allowing pictures to be taken instantaneously with far 
less light than is usually require^ ; and it is thus particularly suited to negatives, in 
whieh the colour by reflected light is of no importance, while it adds to the opacity of 
the dark parts of the picture. Its effect on the colour of positives is chiefly seen when 
pyrogallic acid is used for developing, and becomes more marked as the picture dries, 
when the tint of the reduced silver becomes darker, and of a greenish colour in the 
most exposed parts, while with pure nitrate, as the moisture evaporates, it becomes 
lighter, and the details appear more distinctly represented in various shades of one 
colour. As this nitrite is formed when the nitrate is overheated, it generally exists in 
' lunar caustic' to a greater or less extent ; but as this substance, from a want of 
crystalline form, is easily and frequently adulterated, it is much better to add the 
nitrite to a solution of the crystallized nitrate in quantities less than half a grain to an 
ounce of a thirty-flve grain solution, for too large an amoimt causes a fogging of the 
clear parts of the picture. It is easily obtained by fusing pretty strongly a mixture of 
equal parts of nitre and nitrate of silver ; the fused mass being dissolved in a small 
quantity of boiling water, and left to cool ; the nitrite of silver then crystallizes in 
the shape of long, slender needles, which may be removed, and pressed in blotting- 
paper to dry them ; by re-crystallizing they are obtained quite pure. 

" The strength of the solution of nitrate of silver ought to be proportional to the 
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qoantity of iodide ia tlM ooUodion, aft letst ao hi that it eannot be dlnaaished Ixsyoad 
a certain point (dapeadiiig on flie eeUodioA used) without a great loss of fiensithreaeaSy 
or, what ia osaetly aiaBiiar, if we vae « bath of s eertaia strength, the quantity of 
iodide oannot be imreaied to any ftmoimty but nvat be limited by the proportion of 
idtrate of aiiver : wHh % Unrty-fiTO gnun aolnlson of 6ie latter, four grains of iodide 
to the onnoe of eoIMion answers Tory well ; but if the qoantxty be increased to six 
grains, there is n great lass of senaiti Teneas and intensity, the effect bang nmilar to 
Iknt arising froai an insnlBeieBt amount of alcohol in the collodion, in consequenoe of 
I2ie iodide of ailrer being depoeited snperiieially, or even fidfing off tibe suriiEice into the 
silrer bath. The mistake of oyer-iodizing the collodion is generally committed with, 
the yiew to obtain greater opacity of tke redneed nlyer, apparently from an idea that 
the iodide <»ly is redaoed, while in laet a large portion of the feduced ulrer is derired 
fhmn the nitrate, so that n rery litde iodide in the film is sufficient to gire intense 
negatiTBS. For this purpose ^e collodion should be colourless, or nearly so, or at 
least, if oolonred, it must not be owing to free iodine (which is ascertained by allowing 
a drop to ofuporate on a piece of stardi or a crumb of bread, and then mobtening with 
water ; a traee of iodine is detected by the bl%ck colour resulting) ; the bath should 
likewise be neutral, or nearly so, and the developing fluid should contain no more 
acetic or tartaric Mid than is sufficient to prevent blackening of dear parts ; after the 
pyrogaUic sdution has apparently done its utmost, the intensity may be farther in- 
creased by pouring on a fresh portion, mixed with some of the silyer solution, which 
immediately adds to the opacity of the negative, a fresh deposit taking place on the parts 
already reduced. By the use of the nitrate as before mentioned, still greater opacity 
may be obtained, together with the utmost rapidity ; at the same time tiiere is none of 
that vitdent contrast of light and shade which appears to result from the addition of 
iodide of iron, as an accelerating agent, to the collodion. I believe that salts of iron 
have not "as yet been used for developing negatives, in consequence of the want of 
opacity in the reduced parts. I find, however, that the proto-acetate of iron obtained 
by mixture of solution of acetate of lead and sulphate of iron, is capable of producing 
intense negatives, resembling in all respects those obtained by pyrogaUic acid, while 
it has the advantage in point of economy ; but I hme not as yet made a sufficient 
number of experiments to enable me to determine the strength of the solution best 
suited to the purpose ; it need not be very great, somewhat less than eighteen grains 
to the ounce, for if it contain so much as this, it is liable to produce universal 
blackening when lint prepared ; but in a few days, when a portion of peracetate has' 
formed, it answers very well. My object in endeavouring to find a substitute fbr' 
pyrogaUic among the iron compounds, is not to add to the number of developing fluids 
and the perplexity of a beginner. "Where pyrogaUic acid can be obtained pure, and 
is found to answer perfectly, in that case it is preferable to anything else ; but as this 
may not always be, it is useful sometimes to know of a substitute that can be prepared 
wherever green vitriol and sugar of lead can be found, for these substances, even when 
impure, are very easily purified by re-crystaUizing from a solution in boiling water; 
which is not the case with pyrogalUc acid, to which noxious ingredients might easily 
be added, accidentaUy or intentionaUy, .from which it would puzzle a chemist to 
free it. 

^* By knowing the quantity of iodide contained in a coUodion, it is easy to ascertain 
the amount of silver that the bath loses fbr each ounce, and thus to know exactly how 
much nitrate should be added to maintain the same strength ; thus, with a collodion 
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owtaiohif fbar gmimt of iodiitt «f «iiinM»iiim to tfat <MMoe, eack wiiioe 
Muoret lb«r fleTsn-tentlHi fniu of aitra^ of mlrvty l^nt wttk #Biir gndna of kdid» of 
|w»itw8«in Ura ^[Oiatity of aitmto ooMonod h only fo«r OB*-to»tk gniM. In ibio fiivt 
MBe ntxtte trf UBttonifty Ib the Mcond nitntto of potash^ MBHmoifttM in luailar pnK 
portkas, tat the ftmiiMiiMi tih iin liio wltvitago of being euiiy diittpKted on ertpo- 
xttinf tibo boili and gently fiudng^ kttving oaily aelte of uUvtx behind, irhile the nilrate 
of p«ta«h ii qeite fixed." 

Mr. aS fcttw ittl i^ BMWW«he».^BATing thus qooM ICr. Ash Hedow'e pepor, 
I shiQ ptooeed to nudce tin reader eoqindnted with the resolts of eome atottTeluehle 
reBeetebee m to tiie natore, pra|>ecties» and oapahalitieB of this moat Qseful photo- 
graphic medium, conducted by Mr. F. Hardwich, of King's College, London. I 
may add« that both theee gentlemen veil deeerre the thanks of every photographer, 
for the care with whkh they hare atodied this important braach of the art, and the 
generous manner in -whioh they hare given the results of their reeearc^ras to the pahlie* 
Mr. Hazdwieh'e j omatke I quote from the Photograi^ue Journal This gentiMuan 
was led to consider the condition of the iilm moet fiivouFable for the prodoetion of 
pictuoo to be riewed by reflected light, by a paper translated fiom the French of M. 
Oandin, and published in tiie Journal of the Photographic Society. 

** My attention," he says, ^* was first directed to the poeitive prooeas, quite, as I 
may say, accidentally ; and when I was oomparatiirely ignorant of the effeets whish 
would be produced by varying the proportions of the ingredients in the sensitiTB ooUo 
dion ; haying adopted Archer's method of iodizing, Tis^^ by adding a cwtain quantity 
of a saturated alcoholic sohttion of double iodides of potassium and siiyer, I failed, 
from the alcohol I employed being in too concentrated a state. I had preTioualy 
rectified it from carbonate of potash, and its soiyent power being thus diminidied, the 
amoont of iodides taken up was not sufficient Hor the purpose. When I say ' I failed,' 
I mean it in the sense that I was not able to obtein good negatiye pietnies, winch was 
the object I had then in view. They were all sadly wanting in < intensity,' and I 
found it impossible to * print' from them with anything like sfoccess. However, I soon 
ohaerred that these unsatisfactory negative pictures looked exceedmgly well when 
viewed as positives by reflected light ; there was a nice gradation of tone about l&em 
which pleased me, and I adopted the plan of backing them up with bla^ varmsh, 
and preserving them in tiiut form. 

<* Now at this time, as I said before, I was not aware that I was employing a o<dlo« 
dion with an unusually small proportion of iodide ; but if I had been, I should not 
have referred my sueeess in producing positives to that cause. I had never seen it 
stated in any work with which I was acquainted, that a difference ought to be made 
in the two cases. The directions I had received were these :^* If you wish to obtain 
a positive, expose in the camera for helf the \sual time, and develop with sulphate of 
iron, to get a bright deposit of metallic silver.' Kow the objeot I have in view is to 
prove that, if we wish to obtun the best results, we must use not only a difierent 
devdoping fluid, but also a different collodion and a diffsrent nitrate bath, in the case 
of negative and positive pictures respectively. It may be asked, ' What is the infe- 
riority of which you complain in the positives produced by collodion, as it is ordinarily 
wM V I answer, it is this : < That the whole of the picture is not to be seen at once 
upon the surface of the glass.' Suppose you are taking a portrait^ which I think will 
readily be allowed to be one of the most severe tests of a collodion that can easily be 
applied, it will be found that the high lighto, snch as the forehead, the hands, and 
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especially the shirt of the sitter, come out with exceeding rapidity, and in a degree out 
of all proportion to the time taken by the shadoirs and half-tints to impress them- 
selres ; the consequence of this is, that, stop the action of the light when you will, you 
do not obtain a perfect picture. After backing up with the black yaxnish, it will be 
seen either that the high lights are good, and the rest of the figure almost inyisible, or, 
on the other hand, that the coat, dress, &c., are very dear, whilst the hce and hands 
present an unvaried white and flat surface, without any detail or distinction of parts. 
These peculiarities do not depend upon the time of exposure, nor in «ny way on the 
deyeloping fluid, but simply on the fact that the collodion employed is not capable of 
giiing such a film of iodide of silyer as is adapted to produce impressions Tisible by 
reflected light. 

'* Having thus stated the principal difficulties which we have, ordinarily speaking, 
to encounter, I proceed to show how they may be overcome, and what is the beet 
sensitive mixture for that purpose. In making my experiments, I first prepared simple 
collodion by dissolving soluble cotton, four grains, in five drachms of ether and three 
of highly-rectified alcohol. These are the proportions recommended by Mr. Hadow, 
and I believe them to be the best that can be used. They do not, of course, apply to 
commercial ether, which already contains a considerable quantity of alcohoL In order 
to iodize my collodion, I employed iodide of ammonium (purified with care) in four 
different proportions, viz., four grains to the ounce, two grains, one and a-half grain, 
and one grain. 

<< The films produced by these four mixtures, after dipping the plate in the nitrate 
bath, were very different in appearance ; the lowest of all was pale, of a bluish 
opalescent tint, so transparent that the letters of a newspaper could be read through it 
with facility ; the second somewhat similar ; the third of a grayish hue, but still com- 
paratively transparent ; the highest of all, viz., the four-grain, creamy and opaque. 

*' The photographic properties of the films differed considerably ; after comparing 
numerous results, I was satisfied that the two-grain solution was superior to the four- 
grain for the purpose I intended it ; more of the details of the picture were visible at 
once on the surface of the glass, and there was less tendency to the over-done, fiat 
appearance before complained of. Between the ' two-grain' collodioo, the ' grain and 
a-half,' and ' the grain,' there was likewise a difference, but not to the same extent ; 
on the whole I was disposed to give the preference to the ' grain and a-half,' the last 
of all requiring too long an immersion in the bath to be used with advantage. 

" It was not my intention, at the time I began these experiments, to make any 
variation in the amount of soluble cotton generally used ; I found that four grains to 
the ounce gave a strong and even film upon the glass, and such being the case, there 
appeared nothing more to be desired ; however, a fact that came under my notice soon 
afterwards, altered my determination ; I began to suspect that the weak solutions of 
nitrate of silver I was employing did not penetrate the film properly, and consequently 
I wished, if possible, to remove this objection by diminishing its thickness. The 
result of the change proved even better than I had anticipated, although the solutions 
were rather more troublesome to manipulate with ; I obtained invariably more perfect 
pictures ; the gradation of tints was now decidedly superior to anything that I bad 
met with before, and although I could not immediately explain the reason, I was 
satisfied that I had gained an advantage. 

*' The composition of the collodion which I found after many trials to work the 
best, is as follows :— Ether, five drachms ; alcohol, three drachms ; soluble cotton, one 
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and a-half grain ; iodide of ammonium, one and a-half grain— instead of this, two 
grains of each, may be used, or even as little as one grain, without yery materially 
affecting the result ; but in the latter case the mixture is so fluid, that it is apt to run 
down the neck of the bottle while attempting to pour it on to the plate. These pro- 
portions become very simple when it is considered that they are at once produced by 
diluting down an ordinary negatiye collodion rather more than one half, with the 
proper mixture of alcohol and ether. 

<< There is one point which I ought to mention : by diminishing the proportion of 
iodide in the film, and by diminishing the soluble cotton, the sensitiyeness is. increased. 
Why is it that these weak films give better half-tones than the opaque ones ? Because 
they are more sensitiye to feeble rays of light ! I made many experiments to deter- 
mine this, and I haye no hesitation in stating that such is the fact. Neither is it 
difficult to oonceiye why it should be so, because, as it has been remarked, the more 
dilute the solutions from which iodide or chloride of silyer is precipitated the more 
gradual the precipitation, and the more finely divided will the particles of the precipi- 
tate be ; we can well understand that, such, being the case, they ought to be more 
sensitiye to light ; we must not, however, confound * sensitiveness ' with * intensity.' 
I would use this latter term to signify that tbe deposit of metallic silver producing the 
image is thick, and obstructs the luminous rays of light strongly, so as to show well as 
a negative; * intensity,' I imagine, relates in some degree to the number of the 
particles of iodide of silver — ^in other words, to the thickness of the film; but f sensi- 
tiveness* is independent of this. Now, * intensity' is required for negative pictures, but 
it is not required for positives, and therefore, in such a case, I would haye as little 
iodide as possible. 

*' At the risk of repetition, I will give a short recapitulation of the conclusions 
which I wish to establish. They are these : — ^That no proportion of alkaline iodide in 
collodion beyond that which gives the transparent opalescent film, is adapted to pro- 
duce a perfect image, visible in every part by reflected light. Allowing that a photo- 
graphic picture is produced by chemical rays of light acting in various degrees on the 
several parts of a sensitive surface, it becomes necessary that the particles of iodide 
composing that surface should be in a peculiar state both as to number and as to 
fineness of division, in order that the more intense and the feebler rays should work 
uniformly together, the tendency being in the former, so to speak, to get a-head and 
outrun the latter ; while a diminution in the proportion of iodide assists the action of 
the feeble rays by producing a more finely-divided deposit, and curbs the violence of 
the more energetic rays by lessening the number of the particles. 

" I shall now proceed," Mr. Hardwich continues, in a subsequent paper, " to 
consider the proper strength of the nitrate bath and of the developing fluid. 

** With regard to the nitrate bath, there were two points of interest to be ascer- 
tained, — 1st, whether the salt of silver- could be used in an accurately neutral condi- 
tion, and, if so, what are the best proportions ; 2nd, the effects of adding nitric acid 
in graduated quantities. 

«< Three solutions of nitrate of silyer were prepared, of different strengths ; A, forty 
grains to one ounce of distilled water ; B, thirty grains ; C, twenty grains : all were 
carefully neutralized, and saturated witii iodide of silver. 

" On immersing a plate coated with a four-grain iodide collodion in each of these, 
it was found that with bath G the decomposition of the alkaline salt was imperfect. 
However, with the proportion of iodide reduced from four grains to two grains, or 
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«M and a*Wf graia, tk* wppmnmot «f tiw film vw tke tMM ia eMk ba^ dbowing 
tkflt •?«• ^ lowMi pffoportum of nitnte o£ nkfm vas m^niwit for tt« mmmmmBk mi 
tilt whoU of tike iodide of amnioiiium into iodide of nlvw. 

** A eomparimn vas next made of ito photogn^kb pnpmiimf tka ova and ft^balf 
gndA oottodieB beiag oaed in every caaa. 

*^ lat 5^iwtVJMiMJt.-~Here tiie diffBrenee vaa not toij mariced, fai^pa tiw tirofttj- 
grain solution had a little the advantage ; at all eventa H waa idaia tiiat mstUng Ind 
been loot in this respect by diminishiDg tiie proportioii of nitrate. 

** 2nd. Ofa i rw aM t^ /ma^«.~*In every eaae tke image waa perfeetiy claar» iB tiie 
same that tiMre waa no ^ logging* or redactioa of metallic ailver on tka tranapaient 
parte, bat there was a differenoe in the appearance of the * lighta i* when btttha A and 
B were employed^ they were always sl^tly ohsouxed, espeoally the abut aoad fmee- 
head of the aitter, by a yellowish deposit of silver, which seemed as if it had be«a pre* 
eipitated after tiie proper development was complatew I oonelude that this depeail waa 
darived firom the free nitrate of silver on the aurfaee of the film, whieh being in a 
more concentrated state in the two former oases, was tiie more readily acted vpoa by 
the developing fluid ; however, it may not be that the e&ct here alluded to will 
invariably follow when a neutral bath so strong as forty grains to the eunee ia ixaed ; 
much dependa, no doubt, upon the nature of the developing agent ; indeed tive two 
must be aiaoeiated together, the atrength of one varying inversely with that of the 
etiier. 

*< The condnaiona arrived at are tiiese, that with the dilute iodised colk>di<», 
nitrate of silver in the proportioii of twenty grains to the ounce, givea equal sensi- 
bility and in every respect the same perfection of image as when naed of greater 
strengtii ; besides this, it has the merit of economy and aupertorcleanlineaa of manipu- 
lation ; if the proper preeantiona are observed, such a bath wUl lemaija oenatanc im its 
aeiion for a length of time. 

^ Bef(»e proceeding to the developing fluid, there yet renuins to be caaaideied» as 
originally pr^oaed, the eHect of adding nitrio add in gtaduatod fUMitities ta the 
neutral nitrate bath ; my ezperiaiaits in tins direeti(m are, I am soiry to sajf , a& yet 
incomplete; however, two or three £u3ta of importanoe are ma«i£»at, vit., that it ie j 
impossible to ley down any general rale aa to what tiie effeet of adding thft aeid will ! 
be, unlesa we take into account all the other cimunstaneea of the caae ; Be do«ht &ere j 
wUl xnvariaUy be a loss of sensitiveness, but whether or net advantagat wiU be giJBtd | 
la other respects, seems to depend upon further consideratieM. When eoUodioa peai- I 
tivea are taken by solutions modified aa I have ^^opoaed, it will be fettftd that the j 
amallea^ amonnt of free acid, even such as eann^ at once be dttedad by tctt'paper, 
will sadly iajure the * half-tones ' of the ptetinew i 

^ On the other hand, many photographexa advocate the use of nifaia aeid^ lowl state i 
that they obtain a better result by means of it. | 

*< In explanation of thia aeeming discr^ancy I we«ld suggest (and the viewa I { 
entertain are borne out by my experiments as far as they have gone), that .the amount I 
of free nitrie aeid which may be added to tiM bath with impunity depeBda mainly 
upon the atrength of the soluticm of nitrate ef silver ; strengtii ef batii is faiscMrahle to 
reduction, nitric acid is opposed to it^ oonaoqiiently the two^ t» a certain extent, 
balance eaah other. But besides thisy I am inclined to thiakk that something 
Spends upon the thicknesa of the film of iodide of silv^ ^ perhapa it may be that 
the particles of iodide being less in nnmber! are more easily attack^ ; but,, at aU 
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eventi, it feoBoui aoeeBsary to reipilate the aculy both m itm bath and the develoj^ag 
fluid, with greater care when weak Alms are employed than under oontrttrj 



** It is important then, and indeed e fl aent i al^ that the dilute nitrate bath ahould be 
preeenred accurate!; neutral ; thia may eaaily be e&eted 1^ addisfg a little earbosiste 
of loda and ao aetting free carbonate of BilYer, which can. be allowed to remain eoa- 
tinnally at the bottom of the bottle in which the bath ia kefit ; if, however, iodide ol 
anuBoniuoi is uaed in the coUodion, this plan dees not sBoeeed^ because nitrate of 
ammonia, which will then be formed in the bath, has the prq^extj of diaadlTing ear* 
bottate of silTer and forming with it an alkaline solution ; in that ease it is better te 
ke^ a piece of blue litmua-poper always in the solution of nitrate, and when the 
colour is perceived to be changed by the small amount of acid liberated by the firee 
iodine in the collodion, to add ammonia graduated to fortietba of a minim until the 
OYil is removed. 

'' Having now finished what I have to say oa the aubject of the nitrate bath, it 
only remaina that I should speak of the devek^nent of co H odioB poutivea, in order to 
complete my paper* The deposits which constitute the light p<»tion of theae piGturea 
consist, in all cases, excepting where the bichloride of mercury ia used, of TOet4iUic 
silver; but it may be useful to daaa them under two headsy aoeozding aa they do or do 
not possess metallic lustre. 

" The first is a aurface bright and q^aricUng like iroated sUver, fery wHte when 
produced in perfection, but with occasionally a greyish or tinloil hue. 
^ ** The second is dull and without lustre^ of a whitish tint slightly xnclining to 
yellow or grey ; there is no appearance of a metal about it, the eoWur being more like 
that of a. piece of chalk. 

*^ These two varieties require exactly (^pesite 'eonditiotta ol developing fluid to 
produce them. From what I can gather itom my own cEiperimeatB, and from the 
obaervati<»i»of othexs, it would seem that the first ia obtained by meaaui of a reducing 
afSBSit, cheeked, as it were, in Us action by the preseooe of a stroag aoid, coosequentl^ 
the dev^pme&t preeeeda slowly and gradually, and the partides of silver are large 
and crystaltine ; on the other hmd, the second vaziety xeealta when the action of the 
deveiep^ ia sadd^a and vio^t, no imfpediment beiag e&nd by the pceaeace of acid 
ezoept in minute quantity. The pasticka of metaUie ailvsr are hcse mailer than 
befose, and being oomparativriy amorphooa, they n^Laet. U^t in a diffeient manner. 
The distinction in the two caeea, if these tiews are eonecty lice in. ^e amount 
and strength ol the add used ; in the ene it ia mmfiky snfileiflnt to whiten the 
picture slightly by preventing the j^teeipitataoft ol eodde; in the other, being 
increased in quantity, it tends to retard the. development as wdL In eendueting 
these eaqierimente the action of several different devdoping ageate waa oompared, viz., 
pyregalUe acid, the same with subaequent whitening by biefalerideef mereuiry, piete- 
niteate of iron, and ptotoaulphate el iroii. 

<* 1st. JP^r9gttSH Arid, — This gives, under ocrtain cireumstancesy a beautifaUy white 
deposit of silver, free from lustre ; it should be used in the peepoftieB of three 
grains to the ounce, vritb a amall quantity of nitiie. acid ; if too much of this sub- 
atajwe be added, the deposit ia raoitt Bi^»lUe, but the half-tense an not properly 
hrougM out, so Ihat piyrogaUic add ie not a^ipted to produee what I have termed tb« 
first variety ; so also it does net succeed when ihe pvepertiQii of nitrate ni nkfex in 
the bath is reduced to twenty grains to the ounce ; in that case the development 
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becomes imperfect in parts of the plate, and Imrge patches of a blue or greenisli colour 
are seen. 

" 2nd. PyrogalUe and Aottic Add, unth tubsequent^ Whittling by BieMoride ofMermry. 
—I was unsuccessful in my attempts to produce good pictures by this plan ; the colour 
of the image was not sufficiently white, but had inyariably a bluish tint, which was 
particularly unpleasant ; other photographers, I am aware, haye produced excellent 
results with bichloride of mercury, and it may be that the extreme tenuity of the film 
I employed was one cause of the blueness and transparency. Another objection ap- 
peared to be that the details of the picture were slightly injured by the action of the 
bichloride, and the whole image reduced to a certain extent in intensity ; this was 
more apparent after blackening by means of ammonia, and then again whitening a 
second time. 

^* 3rd.' FroUmiirate of Iron. — This substance is peculiar in producing an image of 
brilliant metallic lustre, without the addition of any £ree acid, hence it may at first 
sight seem to be an exception to the obserrations that have just been made on this 
subject ; it is remarkable, however, that protonitrate of iron should be so feeble a 
reducing agent when compared with the corresponding sulphate ; probably the reason 
may be, that in passing into the state of persalt, a portion of the oxygen required is 
furnished by the decomposition of the nitric acid itself, and hence less would be 
abstracted from other sources. In experimenting with proto-nitrate of iron, I found a 
difficulty sometimes in bringing out the half-tones of the picture properly. To obviate 
this, it is advisable to use the solution of the salt in as concentrated a state as it can 
be procured, and to increase the proportion of nitrate of silver in the bath, if required, 
from thirty-five grains to forty grains to the ounce. 

" With the dilute nitrate bath of twenty grains to the ounce, protonitrate of iron 
failed entirely to develop the image, thus affording most conclusive proof of the dose 
relation which the strength of the bath bears to the energy of the development. \ 

'< 4th. Frototulphate of Iron, — This salt appears better adapted for the purpose '' 
than either of the others when the twenty-grain bath is employed. In order to obtain | 
the tint which has been characterized as a dead white with absence of metallic lustre, 
it must be used of such a strength that the picture comes out almost instantaneously 
in all its details ; it occurred to me at first that the gradation of tone would be injured 
somewhat by this violent method of proceeding, but I did not find on trial that such 
was the case ; neither is there any indication of fogging or over-development if the 
solution be poured off from the plate tolerably quickly. 

" The proportions I have been in the habit of using are these : — JProtosulphate of 
iron pure, fifteen to eighteen or twenty grains ; acetic acid (glacial) minims viij. ; dis- 
tilled water one ounce. 

*< In the place of the acetic acid, strong sulphuric acid minim hal^ or nitric acid 
minim a quarter, with fifteen drops of alcohol may be used; the alcohol certainly has 
the effect, as has been stated, of causing the solution to flow more evenly ; but it 
appeared to me, that if present in too large quantity, the liability to < specks ' and 
* dirty marks ' was increased. 

~ '^ If the solution of protosulphate is in too concentrated a state, it will be difficult 
to pour it on the plate sufficiently quickly to cover the whole surface before the action 
begins ; in such a case, after fixing with the cyanide, curved lines will be seen, such 
as would be produced by a wave of fluid flowing forwards and resting for an instant at 
a particular spot. 
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** On the other hand, if the solution is too dilute, the image hecomes slightly grey 
and metallic on drying. 

" For fixing the picture hy removal of the unaltered iodide of silver, cyanide of 
potassium appears preferable to the hyposulphite of soda ; it may be used of such a 
strength as will clear the plate gradually in about half a minute or so, and is easily 
washed away by pouring a stream over the plate for a short time. 

" For * backing up ' I employ two Tarnishes, both of which dry speedily ; the 
solvent is different in the two cases, and that of the black japan does not appear to act 
upon the transparent layer beneath. A complaint is sometimes made that collodion 
positives do not show to advantage through the glass, but I have not myself been able 
to distinguish at all between the two sides, excepting in cases where the picture was 
slightly over-exposed. 

" With regard to the time required for taking a portrait on a tolerably bright day, 
as giving some indication of what the degree of sensitiveness of the plates might be, I 
would say that with a Ross's portrait lens of two and a quarter inches, having a 
diaphragm of an inch and three quarters aperture, an exposure in the camera of two to 
three seconds is the average ; when distant objects are taken with the full aperture of 
the lens, it is hardly possible to remove and replace the cap with sufficient quickness." 

Bbr. Home's Process .—Mr. Home has been one of the earliest and most suc- 
cessful operators, and has published an account of the particiilar manipulations required 
in the collodion process. By his permission, I am enabled to give the process he adopts 
in his own words. As regards the choice and preparation of the plate itself, the 
operator cannot do better than follow the directions of Mr. Hardwich, which I have 
already recorded. The plate selected, having a clean and 
perfectly dry surface, and taking care to handle it as 
little as possible, the next operation is that of 

" Coating the Plate. — Taking it from the clean dry 
leather in which it has been wrapped, there are 
several ways by which the iodized collodion may be 
applied, some preferring a piece of India-rubber 
fastened to the back as a handle, others supporting it 
on the ends of the fingers of the left hand (Fig. 64) ; 
while others, again, content themselves by sacrificing a 
small portion of one comer, or by the use of an instru- 
ment called the pneumatic plate-holder, which appears 
to answer well. But whichever plan is adopted, the 
plate must be held by the left hand perfectly hori- 
zontal, and then with the right a sufficient quantity of 
collodio-iodide should be poured into the centre, so as to diffuse itself equally over the 
STirface. This should be done coolly and steadily, allowing it to flow to each comer in 
succession, taking care that the edges are all well covered. Then gently tilt the plate, 
that the superfluous fluid may return to the bottle from the opposite comer from which 
the plate is held. At this moment the plate should be again brought into a vertical posi- 
tion, when the diagonal lines caused by the fluid running to the comer will fall one into 
the other, and give a clear flat surface. To do this neatly and effectually, some little 
practice is necessary, as in most things ; but the operator should by no means hurry the 
operation, but do it systematically and quietly, at the same time not being longer 
over the operation than is actually necessary, for collodion, being an ethereal com- 




Fig. 64. 
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poundy •▼aporateft veiy rapidly. Many operatois vaste thak aoUodion by parfezming 
this operation in great haste ;'. but haste ia not necessary, for an eyen ooaling can 
seldom be obtained if the fluid ia poured on and off too rapidly ; it is better to do it 
steadily, and submit to a small loss from ayaporation* and at any future time* if the 
collodion beeomea too thick, to thin it with the addition of a little Snak and go<»d 
ether. 

** Ejftiiing ikt P/kia.— Frtyioua to thia it is neoesMiy to hare the baihready, vhieh 
is nuMle aa foUowa :— 

Kitrate of aUyer . .10 draehma. 

Distilled water .... 20 ounces. 

Iodide of siWer .... 5 graina. 
DissolTe and filter. 

<< The object of patting the iodide of silrer is that the nitrate may be saturated with 
it, or the plates would otherwise be robbed of a certain portion. Kow to saturate the 
nitrate properly, it is necessary the iodide should be freshly precipitated, therefore the 
beat plan is to proceed as follows ; — 

" Diasolve the ten diachms of nitrate of silver in two ounces of distilled water, and 
add to this Etc grains of iodide of potassium preyiously dissolved in about two drachms 
of distilled water. Upon mixing these, the iodide is thrown down, and redissolved by 
the concentrated sedation of silver, when the remainder of the water, namely, eighteen 
ounces, may be added, and the solution very carefully filtered. 

'^ The quantity of this fluid necessary to be made must depend upon the form of 
trough to be used, whether horizontal or verticsl, and also upon the size of plate. 
The trough used by the writer is the vertical, though many still prefer the former, 
and attach, as before described, a piece of India-rubber to the back of the plate as a 
handle whilst applying the collodion, and to keep the fingen from the solution whilst 
dipping in the bath. With the vertical troughs a glass dipper is provided upon which 
the plate rpsts, preventing the necessity of any handle or the fingers going into the Hquid. 
Having then obtained one or other of theae twoy and filtered the liquid, previously firee 
from any particles of dust, &c., the plate ia to be immersed in it steadily and without 
hesitation, for if a pause should be made at any part^ a line ia sore to be formed, which 
will print in a subsequent part of the pteocess. 

'< The plate, being immersed, must be k»pt there a sufficient time for the liquid to 
act freely upon the surface, particularly if a negative pietnre is to be obtained. As a 
general rule it will take from two to lour minutes, varying with temperature and make 
of the collodion. In very cold weather, on indeed anything below 60° Fah., the bath 
should be placed in a warm situation, or a proper decomposition ia not obtained under 
a. Tory long time. Above 60° the plate will be almost certain to have obtained its 
mayimnm of sensibility by two minutes^ imm«r8i<», but aa the pbte canwt injure by 
remaining a longer time in the baUi, it ia bettor in all case% when a negative pictuxe is 
leqoired, to give time for the whc^e of the iodide in the collodion to be thoroughly 
aetod on by the nitrate of the bath. 

" To fkcilitate the aetion, let the tdmperature be what it may, the plate must be 
lifted out of the Uqmd two or three times, which sJso assists in getting rid of the ether 
from itB surface. If this is not thoroughly done, a umfonn coating cannot be obtaiBed ; 
but on no account should it be removed until the plate has been, immersed about half a 
minute, or marks axe apt to be produced.. 
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«« Hftving oblMneA th« dtttiod oottingv the pUte if then exureniQly sensiftlYe to 
wluite Ught, and ereiy preoaotioa ihoiikl be taken to ezelmde ordinaTy dajligfat. Tlie 
baet way to do this u to hung over the windov two or three thiekBMfles o£ yellow 
ealiooy Ivy which bmbbb the light whieh peeeaa through wiU he amply Mfficieut for 
minipalatioii, and at the aame time produce no injury to the sensitive plate. If this 
cannot he done, the room muet he eloeed against any portion of daylight, and a candle 
alone employed, placed howeyer, at a distance from the operator, to giro the requisite 
lii^t. 

'*- The pUte thus rendered nnsikiTe most tiien be lifted from the solution and held 
OTGT the trough, that as much liquid as poaatble may drain oS pievious to being placed 
in the frame of the camera, otherwise the action will not be equal oyer the whole 
soifaoe* It must not be allowed to dry, howeyer ; but, in order to obtain its full 
maximum of sensibility, it should he dara^ without sup^rfluoue moisture. It ia thus 
iraperatiye that the exposure takes plaee within a few minutes after remoying the plate 
from the badi» Thia renders eollodion of yery little yaiue for taking yiews, as in such 
sitnatioas we cannot eonmand the use of a daric-room. 

*^ The qnesticai ia often asked— How soon after the coating the plate with ooUodio- 
iodide, should it be immersed in the nitrate bath .> We haye said the time of immer- 
tton is dependent upon temperature and make of collodion, so likewise must we be 
goyemed as to time before immersion* To make coUodio-iodide or zyk>-iodide--for, 
chemically speaking, there is no differeooe in the two — it is necessary that the ether 
should contain a certain quantity of aLcohol, or the different articles ore not soluble ; 
therefore, if we take a fresh bottle and coat the plate from this while it contains its full 
dose of ether, and with the thermometer ranging between 60^ and 70°, the eyaporation 
of this article will be yery rapid, and consequently a tough film soon formed ; but if, 
on the other hand, we are using an article which has been in iskse some time, and many 
plates, perhaps, coated, the proportion of alcohol will be much greater, and not being 
of so yolatile a nature, will neosssarily take a knger time to acquire the necessary 
fimness for immeision. fieaee it is evident we must be guided by circumstances. If, 
for ittstaaee, after ooating a plate, we find on immersioB it does not colour freely^ we 
have then reason to suppose the plate has not been immersed sufficiently quick ; hut 
if, en the other hand, we find the film yeiy tendw,. and it cracks upe« drying, then we 
haye reason to know that plates prepared from that bottle must not be immersed quite 
so so<m. The larger the proportifm of alcohol the more ten4u: the film, but the more 
•Kwitiya wUl he the plate, and the quieker and vux^ eyen will he the actwn eif the 
hath. 

^ The next question aka olben asked is^—Hew keg must he the exposure is the 
camera } a question more difilcult to answer than the ket, and which practice alone can 
detemnne, ccmluned with close ohMryation of those parts whioh should be the shadows 
of a pietaicv If, fi>r instance, in dey^Lofing, we find those parts less exposed to the Ug^t 
than otheis derelop immediately the solution is ^pUed, then we haye every reason to 
snppoee the exposure has httsn too kag ; but if^ on the contrary, they develop yery 
slowly, we have proof that the time allowed has not been sufficient to produce t^ 
neeessary amount of action. In n good picture we ahould see first the whites of the 
dress appear, then the forehead, after which we shall find, if the light has been petty 
equally difibsed, the whole of the face and then the drees» 

^Mmk will, of coarse, depend upon the arrsngMsent of lights for if the sitter is 
not pikaeed in a good aspect, by whiieh k meant a good diffused light, the prominent 
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parts only will come out ; in other words, to produce the necessary amount of action to 
obtain the others, the high lights are so oyerdone that the picture prints raw and cold. 

'< Can I produce portraits at my drawing-room window ? This is another eommon 
question, and the reply must necessarily be, Yes, if you haye sufficient light, and can so 
place your camera that the sitter may be pretty equally illuminated, and not one half 
receiving nearly all the light ; if it does, one side may be amply developed and the 
other scarcely visible. 

** In cases of this description the necessary effect may often be produced by placing 
a white screen so as to reflect a portion of light upon the darkened side ; but, upon tlie 
whole, a light of this character is better adapted for producing positive than negative 
pictures upon glass. 

^* The Development of the Image. — ^To effect this it must be taken again into the room 
where prepared, and with care removed from the slide to the levelling stand. It will 
be well also to caution the operator respecting the removal of plate. Grlass, as before 
observed, is a bad conductor of heat ; therefore if, in taking it out, we allow it to rest I 
too long on the Angers at any one spot, that portion will be wanned through to the face, , 
and as this is not done until the developing solution is ready to go over, the action will 
be more energetic at those parts than at others, and consequently destroy the even- { 
ness of the picture. We should, therefore, handle the plate with care, more as if it ; 
already possessed too much beat to be comfortable to the fingers, and we must therefore 
get it on the levelling stand as soon as possible. ; 

" Having then got it there, we must next cover the face with the developing solu- 
tion. This should be made as follows : — ; I 
Pyrogallic acid . . . .10 grains. 
Distilled water .... 5 ounces. ■ 
Glacial acetic acid . . 1 drachm. 
Spirits of wine . . . . J a drachm. i 
Mix and thoroughly filter. | 

^* Now, in developing a plate, the qu&ntity of liquid taken must be in proportion to \ 
its size. A plate measuring five inches by four will require half an ounce, less may be I 
used, but it is at the risk of stains ; therefore we would recommend, that half an I 
ounce of the above be measured out into a perfectly clean measure, and to this from i 
eight to twelve drops of a fifty-grain solution of nitrate of silver added. : 

" Pour this over the surface, taking care not to hold the measure too high, and not ' 
to pour all at one spot, but having taken the measure properly in the fingers, begin at one > 
end, and carry the hand forward ; immediately blowing gently upon the face of the plate, { 
which has the effect, not only of diffusing it over the surface, but causing the solution ! 
to combine more equally with the damp surface of the plate ; it also has the effect of j 
keeping any deposit that may form in motion, which if allowed to settle, causes the ■■ 
picture to come out mottled. A piece of white paper may now be held under the plate, ' 
to observe the development of the picture ; if the light of the room is adapted for view- { 
ing it in this manner, well ; if not, a light must be held below ; but, in either case, | 
arrangements should be made to view the plate easily whilst imder this operation, a I 
successful result depending so much upon obtaining sufficient development without ! 
carrying it too far. 

** In some instances it is better not to mix the nitrate of silver solution with the i 
pyrogallic until after the latter has been poured over the plate, but in no case must it i 
be mixed on the plate, the solution must be poured off into the measure and the nitrate i 
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added. In this way we can judge better of the intensity of the picture, for when the 
solution is off, the plate can be held up to the light and the image viewed through. 
Care should be taken that the nitrate of silver solution is free from deposit 

" The author has also found a weak developing solution, as given above, far more 
successful in obtaining gradation of tone than when stronger, for, in the latter case, the 
action will be very energetic on those parts reflecting the most light, and, consequently, 
become overdone before other portions, such as dress, &c., have become sufficiently 
visible. The addition of an extra portion of nitrate of silver will be found to improve 
the tone, but this may be effected also without adding it to the pyrogallic solution ; 
and, in many instances, it will be found a better plan to re>dip the plate in the bath, 
after exposure in the camera, particularly if any considerable time has elapsed between 
the excitement of the plate and development of the picture, for the plate having dried 
unequally does not allow the same uniform development as when well moistened over 
the surface. 

'* As soon as the necessary development has been obtained, the liquid must be 
poured of^ and the surface washed with a little water, which is easily done by holding 
the plate over a dish and pouring water upon it, taking care, .both in this and a sub- 
sequent part of the process, to hold the plate horizontally, and not vertically, so as to 
prevent the coating being torn by the force and weight of the water. 

" Fixing the Image, — Which is simply the removal of iodide from the surface of 
a plate, is effected by pouring over it, after the water, a solution of hyposulphite 
of soda, made of the strength of eight ounces to a pint of water. At this point day- 
light may be admitted into the room ; and, indeed, we cannot judge well of its removal 
without it. We then S3e the iodide gradually dissolve away, and the different parts 
left more or less transparent, according to the action of light upon them. 

"It then only remains to thoroughly wash away every trace of hyposulphite, for, 
should any of this salt be left, it gradually destroys the picture. The plate should, 
therefore, either be immersed with great care in a vessel of clean water, or, what is 
better, water poured gently and carefully over the surface. After this it must be put 
in a proper place to dry, or held before a fire. 

" It may be as well to state, any clean filtered water will answer for washing, dis- 
tilled being only required for the solutions of nitrate of silver, &c. 

" Having, by the foregoing means, obtained and fixed a negative photographic 
image on glass, and which is capable of producing positives upon paper by the ordinary 
photogenic printing ; it is as well, previous to obtaining these, to render tiie tender film 
of collodion less liable to injury. This is best accomplished by — 

" Vamishwg the Plate. — ^There are two kinds of varnishes which may be used for 
this purpose— the spirit and turpentine ; of the latter kind the gum-dammer answers 
best, and indeed the only objection to its use is, that it requires forty-eight hours to 
dry — whereas with the former, which consists of spirit and a great variety of gums, 
the plate may be printed from within a few minutes. Some amount of care is necessary 
in the use of the latter, for if it is poured on the plate cold, the gums chill, and the 
picture is rendered opaque ; therefore the best plan of proceeding is as follows : — 

" Hold the back of the plate to a fire until warm through, care being taken not to 
make it too hot, or the varnish will not run properly ; then pour the varnish on in the 
same manner as the collodion, returning the superfluous liquid to the bottle. Hold the 
plate again to the fire to drain off the spirit, when a beautiful surface will be obtained, 
making it difficult, at first sight, to judge which side has been varnished. 
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** Hie dammer Tirnith may be applied oold, earn banig taken to make it Tery tkm, 
eitker with tnrpentiBe or caaaphine, othenriaa it will be daya befora it la auAoiaiitly 
dry to print from. 

** There ia abo a&otfa«r kind of raniiah whieh haa been raoainm«Bdftd by Br. 
Dianoiid, lis., gam-amber diseolTed in ehloroform. Ihia ia uaei by many ]^ot(i>- 
g ia p h eK B , aa it oan be put on oold, and yet it driea dseotly upon erapontioB of the 
chlorofonn, otherwise it poaaeesea no adTantage orer the apizit» and ia neeeflaarfly Bnieh 
more expensive. 

Fbtitwe IS^uret upm Okut. — Hitherto we haTe deaoribed the method of prodndsg 
negatiye pictnreB (mly, but by slightly Tarying the process in dar^optng the ooUodton 
pictures, moat beautiful positiyea, equal to Daguerreotypes, may be obtained, and 
without their metaUie reflection. These pietures are strictly, poaitiTe, for, when held 
to the light, they scarcely show as a negatiye. To produce them, a much ahorter time 
is necessary for a sitting than for the production of a printing negative. They also 
require a modification in the development, that as bright a snrface may be obtained aa 
possible. 

** It was shown by the author, in the early days of edk>dion, that this result might 
be obtained, to a certain extent, by mixing with the pyrogallie solution a yery small 
quantity of nitric acid ; but it has since been proved by Mr. Fry and othos, that a 
better result may be obtained by the use of proto-sulpbate and proto-nitrate of iron. 

'< The former salt is readily obtained, and in a yery pure form. It should be used 
as ibUows :•— Proto-sulphate of iron, ten grains ; distilled water, one ounee ; nitrio 
acid, two drops. To develop the image, pour the above oyer the plate, taldng oare not 
to carry the development too far. 

'^ The proto-nitrale may be obtained either by double decomposition,' as recom* 
mended by Dr. Diamond, or by dissolving sulphuret of iron in dilvte nitno acid, aa 
recommended Mr. Ellis. The latter, being the most economieai, we will describe first. 

** To one ounce of nitric acid, and seven of water, add a small quantity of sulphtnwt 
of iron broken into fragments. Stand the vessel aside, that the sulphnrotted hydrogen 
may escape, and the acid become saturated with iron. Four off the liquid, and filter. 
BoU it again in a Florence flask to get rid of the sulphur, and again filter, when a dark 
green liquid will be obtained, which is the proto-nitrate of iron. This should be kept 
in wcU-stoppered bottles, and from air as much as possible, to prevent its changing 
into a per-nitrate, in which stage it is quite useless as a photographic agent. 

" To develop the picture, mix one part of the above proto-nitrate with three of 
water, and apply it to the plate in the ordinary way, when a most beaiztifid ^ear image 
will be obtained. 

" Dr. Diamond's method we take from the Art JoumaL 600 grains of proto- 
sulphate of iron are dissolved in one ounce of water, and the same quantity of nitrate 
of baryta in six ounces of water ; these being mixed together, proto-nitrate of iron and 
sulphate of baryta are formed by double decomposition ; the proto-nitrate of iron being 
in solution, and the sulphate of baryta precipitated, the latter being easily remoyed by 
filtering the solution. 

'^ The negative image being developed, a mixture of pyrogallie and hyposulphate of 
soda, which has undergone partial decomposition, ia poured over the plate, whi^ is gently 
warmed. Upon this the darkened parte are rendex«d brilliantly white by the forma- 
tion of metallic silver. This picture being backed up with black velvet, assumes the 
air of a fine Daguerreotype, without any of the disadvantages arising from the reflection 
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of lij^ fion til* ftlisbed nhrernB^ue. 'Wb lucre tim Mm a nmikr effisot produood 
by If r. F17 Mid Mr. Berger, by the sad of the pvoto-nlphate of mm BolntioA and 
pyngallic add. Tho iaage is £fat dereloyod by the iimi K^tLon, which is then 
ponied aSf and another aoltttion of pyrogallio is poured on, until the effect is produced. 
The pietosBB aiefized with the hyposulphite in the usual method." 

Tli# Asttez'a Fvoceaa. — I have now to offer some remarks on the cello- 
daam procasa aa practised by myself, and I commence by reiterating my caution in 
favour of eacio and cleanliness, which is the motto it is impossible to impress too 
stnagly on the mind of the reader. Before commencing operations, have eyerything 
aa seaily aa poasible, in the following state : — The glass house must be scrupulously 
deaa, and free from slops and dust ; care must be taken that no ray of white light 
gaina anfanitta&oe through any chink or hole— the door will be the part most subject to 
this ; tiie light used should be obtained through a piece of orange or red glass — a foot 
sqitaio wiU be quite large enough — and it should not face the sun. It may be neces- 
sary in very bright weather to haye a curtain of yellow calico on a roller, so that it 
may be used or not, as may be required. There should be a deep tray to receiye the 
waafaings, and this should haye a waste-pipe, if possible, to preyent the accumulation 
of algopa; the tray and water-tap should be as nearly as possible under the light, and 
if the water haa to fall from any height, so as to fall with force, it will be necessary to 
tie a piooa of old linen on the opening of the tap— by this means you will obtain a 
plentifttl supply of water, which will fall so gently as scarcely to be felt by the finger ; 
by this precaution you will not run any danger of washing off the collodion film. It 
will also be a great adyantage to haye the tap fastened to the supply-pipe by a couple 
of tsetof yulcanized India-rubber, or flexible gutta-percha tubing, so that the plate 
eapecially a large one] may be supported on the tops of the thumb and fingers of one 
handy while tbe other can swUl the water oyer the surface with ease in eyery direc- 
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Haye your exmting bath so placed that the y^ow light may ruke the surface of 
the ^8te when you lift it out to examine the state of the iodised and excited collodion 
film, but tins ahould nevor be done imtil the plate lias been at least a minute in the 
bath. Yon must also take care that the bath ia aufflmently iar away from the washing 
tap to preyent the risk of i^kshings from the latter when washing the plate. The 
deydc^pong glass should haye a small stand for itself, eoyered with a sheet of blotting- 
paper folded half a dozen times, to be renewed when it becomes wet through. The 
ooUodian bottle ahould stand on another shelf, and the yeasel holding the solution of 
hypoeulphite of soda or cyanide of potassium should occupy another shelf— this must 
neyer be used for any other purpose, neither should the hypo-yessel oyer be placed any 
whwe else— this latter al^f should be much lower than the others. You should haye 
a towel for the hands, another lor wiping out the slide after each plate— but *^ papier 
Joseph" is better— and a cloth for wiping up all slops. Thedeyeloping-room I consider 
moat conyenient would resemble the following sketch (Fig. 65), supposed to be made 
when looking down from the roof— the ahelying being about the height of a common 
table or a little higher : — 

A, the window of orange glass ; B, the shelf far tike deyeloping-bottle and yessel ; 
G, the water-tap ; D, the waste-pipe ; E, the washing-tray ; F, the main shelf or 
bench ; G, the exciting bath ; H, the shelf for collodion bottles ; I, shelf on which 
may stand the dark slide when not in use ; J, the shelf for the hyposulphite yessel ; K, 
the body of the room ; L, a curtain running on a rod with rings, to be drawn across 
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after the door ia Ahut ; M, the door ; N and 0, hooks for towels. The abore will be 
{ found to be a most ooiiTenient dark-room ; and it may be as well to say here, in refer- 
I ence to such places in general, never allow bottles, or any other articles not in ttfe, 

to remain on the 
shelves or in the 
dark-room; haye 
everything in its 
proper place, and 
have everything 
put away, and 
the daik-room 
cleared and 9wept 
out after the 
work is done for 
the day, so that 
it may be clean 
andfreefrom dust 
for the next day's 
operations. 

JPrsparinff the 
Glass,— Ab every- 
thing depends on 
a clean glass, I 

% /4 C ^^ ^**^^^^^^^fe S* A/*^ *^°P* *^ mode 

/ of preparation, 

^'^•^^- which differa 

somewhat from that recommended by Mr. Hardwich:— I mix up some Tripoli 
powder or whiting, with one part liquor ammonia, two parts alcohol, and three parts 
water ; dip a piece of clean cotton wool into this mixture, and proceed to cover the 
surface of a glass plate already washed and dried. Do this in circles, and with some degree 
of force at first, leaning less weight as you are about to finish ; treat half-a-do2en 
or more glasses in the same way. Put them to dry with their faces (the surfeice covered 
with the Tripoli, &c.) next the wall, and when dry take a second piece of cotton-wool, 
and by briskly drawing it over .the surface remove the dry dust left on the latter bv 
the evaporation of the Tripoli mixture, and from off the edges also ; then take another 
clean and dri/ piece, and finish off with the greatest care. As each is finished, place 
it in a box with grooves, and take care that the faces are all in the same direction. X 
should recommend the clean side towards the back of the box or from you, because, if 
you should not have an empty box, you would place them resting on the collodion 
shelf with the clean side next the wall ; then filter your bath of nitrate of silver, the 
developing solution, and the collodion (the latter must be filtered through a papier 
Joseph). It will answer as well, in most cases, if the collodion is gently decanted from 
the bottle, holding it into another, (previously washed out with a small quantity of 
ether), keeping back the bottom portion, which will contain any portions of undis- 
solved cotton, &c., that may be present. The collodion should have been mixed some 
hours before use ; if even a day it would be all the better. 

Coating the Glass. — Supposing now that you are about to operate, you will proceed 
as follows : — Go into the dark-room, and wash out the glass you intend to use for 
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Fig. 66. 



deyeloping. A glass called a precipitating glass, such as is here figured (Fig. 65), is 
the best for this purpose. Put the requisite amount of developing solusion in it ; 
then take the bottle holding the collodion that yon intend to use, and, taMng out the 
stopper, insert yery carefully the point of one of your fingers so 
as to remoye any portion of dry collodion that may remain there. 
Take care that there is not any more remaining about the neck 
or body of the bottle, or anything else that might fall on the glass 
plate. Taking a glass plate on a holder, or, what is far better, the 
tips of the fingers of the left hand, pour gently, and without any 
haste or flurry^ a sufficient quantity of collodion on its clean sur- 
face. There are many methods of doing this, but the most success- 
ful that I know of is to pour the collodion on the plate thus (pre* 
mising that you are holding the glass on the fingers of the right-hand 
as in Fig. 64): — Commence at A (Fig. 67), and as you pour on the 
collodion, allow it, by inclining the glass, to take the course pointed 
out by the line proceeding from A to E. In doing this, do it slowly and evenly, and 
recollect that it is not necessary to allow, or, more properly speaking, to wait, for the 

collodion to run right up to the comer, for when it 
arrives near B, that comer of course will be the 
lowest; but in altering the inclination so as to 
cause it to fiow towards C, we do not raise B but 
depress C until B and C are about equal ; that being 
the case, the ^ide of the plate between B and C 
becomes the lowest, and by the time the collodion 
arrives near the comer C, it will have flowed fully 
up to B; the same action takes place between C 
and D, and so on. The advantage gained is, that the collodion never flows hack again 
oyer a part already coated. 

The Nitrate Bath. — By a little practice the reader will be able to. coat any 
sized plate. Return the surplus collodion into the bottle from E, rapidly sliding 
the fingers up to C, E resting on the mouth of the bottle, and thus preventing 
any unequal evaporation from the parts ^which would be otherwise over the points 
of the fingers ; and when the collodion has nearly all mn off, move the plate 
backwards and forwards a few times, so as to prevent the formation of any lines in 
the film of collodion; in other words, 
change the position of the plate from 
Fig. 68 to Fig. 69. When the collodion 
ceases to drop, and the film becomes 
pretty well set, place the plate on the 
dipper, and (having previously skim- 
med the surface of the nitrate of silver 
solution in the bath with a small strip 
of blotting-paper) proceed to immcrso 
the dipper and plate slowly and evenly, 
recollecting that if you make a step 
or hesitate for a moment, you surely 
spoil the plate. The latter once in the 
exciting bath, leave it there and carefully wipe out the slide, then covering the bath 
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Fig. 68. 



Fig. 69. 
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with 9> lighip-pvoef Mvtr, oftn lb* do«r «f the dnrk-ioom^ uid pMoead t» ftow «ad 
amngii tba iilt«r or #^««t lo bt otipMd. 

TIm plale niagr be eoated wilAi eoUodiim ead inimened in the bsth wiAe«* tibe 
necessity of having tb* door of the dMrk-room oloeed, as the ssnsitiTe iodide of ^fw 
is not fonned on the insttiuk of immenion ; but in this caso it will be weeewiMry to 
cover the bath with a light-proof oover, or to shut the door immediately.' 

Tlaeing in ike Ctmsra. — ^Having obtained the proper focus and adjastment ef thei 
object to be copied, put the cap on the lens, and remove tha ground glass, tiien, going 
into the dark room dose the door, and draw the curtain. If a minute at least has ^psed 
since the immersion of the plate, draw it out of the bath, and examine tho eutfaee to see 
if all greasiness has disiqn[>eared, otherwise the plate will be all mottled andstreeky. When 
the surface of the plate appears smooth and even, dip it and withdraw it twe or three 
times afterwards. Then idlow it to drain for nearly a minute, aUowiag it to btoeose 
nearly dry, and never attempting to take a collodion picture while the plate is dripping ; 
— ^this is an essential point, and should be strictly attended to if a good ptetvce be 
desired. When the plate has been sufiLoiently drained, place it eaveiKlly in the dark 
slide ; placing the slide gently in the camera, pull the shutter up quietly, and uneorer the 
lens for the proper time. Take especial care not to push the sbutter down with a bang, 
or with force, that being sure to cover the plate with spots and stains. I have seen an 
unateur hitting and thumping the shutter of his dark slide when it stuck from being 
swollen by wet, or some other cause, and I need scarcely add, that the resulting pic- 
ture was a Imlliant specimen of spots and messes. In fact, every operation in the collo- 
dion process should be performed as if yon were working in tibe den of a sleeping tiger ! 
J9M«/optif^.-*-TJpon entering the dark-room with the exposed plate, preyious to deve- 
lopment, gently shut the door and draw the curtain (it is better to have the curtain taoiced 
permanently across the inside of the door, and without plaits — ^in this case it must be 
paahed on one side when entering or leaving the dark-room), then plaoe the slide, 
leaning against the wall, on the left hand, taking care not to knock it, and lo<4QBg 
round to see if your developing glass contains the required solutioa, and that every- 
Hdtkg else is ready ; take out the bade of the elide, and holding the upper part of the 
latter in the left hand, lean it gently over until the escited plate falls out agaiopt the 
thumb- and spread fingers of the right, placed in a proper position ta receive it. By 
lowering the hand, tbe plate becomes level, and may be lifted away from tl^ dark 
slide at once on the tops of the fingers. Ton next 
proceed to transfer it to the left hand, and take up 
Ylg ^Q the developing-glass in the right ; then slowly, and 

without hurry, but at the seme time evenly and with- 
out hesitation, commence to pour the solution on the 
snrfiice of the ]date ; this will require no little prao- 
tioe, and should be done in such a manner that the 
plate wiU be just eovened by the time all the solu- 
tion has left the glait—the former should flow evenly 
over from end to end. To cover a laifo plate well, 

pwoeedthua :— Let theoomem A B be lower than C D, 

jtg, 71. ^^ ^ ^ "•mfi hoiicoBtfd line in the direetion from 

A to :i^ or looking at the side of the plate (Fig. 
70), then commence to pour on to ^ plate at C, and draw the glass backwards 
and forwards as you go doihi the plate (Kg. 71). It will not be neeesMry to go ever 
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more than half tlie plate with the deyeloping glass, a& th*; awiMiti of liquid will by 
that time hay« flooded the whole. Then, by nu>ying the h«id asd'fliigen^ eauifrthe liquid 
to flow finmi end to end, and firom side to side, pouring it back intoitlie gkas and on 
to the plate agaki, until the desired amount of intensity and damiofiniaah are obtained ; 
this may be ascertained by looking through the plate when the deyeloping solution 
has been poured back into the glass. 

When fully developed, wash it well befefe ming' the fixiag agent This is the 
more necessary when hyposulphite of soda ie employed, as tiiat selt would be decom- 
posed by the presence of the aeetio or otiier aeid used, and by liu^ewing down sttlphnr 
injure the brilliancy of the negatiye; Alter all tcaoes of the iodfdo> of silver hsrYo dis- 
appearod; die plate must then be well' washed with j^enty-ol w«l8r, oovenng it liblly 
each time, swilling it about on the surftce ibr a fbw moneBts^ a»d pouring it otf 
again ; tiien set it up to dry. The Ibwer edge shonM vest mt m atrip <^ blotting-paper. 
When dry, examine it for a sort of whitish po«^er, 8omethitig> Ufes-i^ost ; should this 
appear on the surfitce, it is owing to the jnesence of hyposulphate of soda, and shows 
that the plate was not sufficiently washed. Should the piatte be perfeotly ftee from 
any such appearance, it may then be varnished. This is done by slightly warming 
the plate, covering the surface with vaniidi as you did with ooUodion, and, returning 
the excess to the bottle, bidding the plate to the fire vntU. it dries witiiout chilling. The 
negati^pe, or posztive, is no^ fimshed^ and by earefufiy fc^owing the preceding 
^xectione, a good picture should be the result ; but if no^ we must endeaffour to And 
out tiie eause. 

Mz. Bazdwich's Formulas. — ^These remarke on the manipolation which has 
been adopted in Mr. Penton's establishment I would have fbHowed by my own 
formulae for preparing each of tiie solutions required, but Mr. Hardwich has treated 
this branch of the subject so fhlty and so ably in his "Chemistry of Photography" 
that I willingly avail myself of his permisrion to quote this and otiier portions of his 
book ; and I (fo so the more readily as it wouM be nearly a matter of impossibility for 
me to do the subject justice otherwise tfian in his own words. That the reader may 
understand my meaning more ftilly, I may quote the passage from the preface to 
Mr. H8rdwich''s work, in which he mentions my connection witti his experiments. 
**Imral90 mdebtedj'^ he says, '* to Mr. Sporting^ fir repeating many cf my experiments 
upon m Wger seaie', and earefiUIy ehrmidiny the reauUs." ftich being the case, I can 
scarcely do otherwise than give the formtdsB, the result of these experiments, in Mr. 
Hardwich^ words, while I acknowledge his courtesy in granf^ng me permission to do so. 

Aa there is much difficulty in ascertaining the proper strength of the materials em- 
phyed, "Mr. Hardwidk goes at eonriderable lengtix into the question, and in a future 
page I may give the substance of his researches. His fonnulSB we shall quote in the 
order ist which he givee them r — 

" FoKHTTLA yoB SoLUTioirs TO* DzKKOT PbernvBS.— The solutions are taken in the 
foltowing order :— The coflodion ; the nitrate bath j devslopmg fluids ; fixing liquids ; 
whitening eolation. 

"TheColMiim. 

Pttifled ether, ap* gr. -yw ..... 5 dia^ras. 

Purifled alooh(^ sp. gr. ^S^ ^ » 

Pyroxyline 2 to 8 grains. 

Pore iodide of ammooism 2 gmns. 
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Or, Bactifted ether, sp. gr. '750 6 draclmis. 

Spirits of wine, sp. gr. '836 2 „ 

Pyrozyline 2 to 3 grains. 

Iodide of potassium . . . 2 to 3 „ 

** The exact quantity of pyroxjUne required cannot be stated, since some samples 
produce a more glutinous solution than others. The rule is to keep the texture of the 
film slight. If the quantity specified yields a solution fluid like water, and running 
down the neck of the bottle in the attempt to pour it on the plate, it may be increased. 
^* The appearance of the film, after dipping in the bath, is a guide to the proper 
quantity of ingredients ; it should be blue and transparent. If it is pale, increase the 
quantity of pyroxyline, at the same time with that of the iodide. 

*<The iodides of potassium, ammonium, or cadmium may be used. Collodion 
iodized with the cadmium salt possesses great keeping qualities ; but the writer prefers 
the alkaline iodides, and especially the iodide of ammonium, if it be pure. Iodide of 
potassium does not dissolre in quantity greater than two grains to the ounce if the 
ether and alcohol are highly rectified. 

*^ With regard to the length of time this collodion can be kept in working order, 
everything will depend on the condition of the ether. If recentiy distilled, probably 
the colour wiU scarcely haye passed the orange-yellow stage at the expiration of a 
fortnight, or even with iodide of potassium three weeks or a month. A lemon-yellow 
tint does do injury to the most delicate film, but when the colour reaches to a decided 
brown, the iodine may be removed. 

" The writer does not, from experience, advise keeping a stock of the dilute collodion 
uniodized for more than a month or six weeks ; the tendency to decomposition in the 
ether seems to be increased by the solution of the pyroxyline. 

<< Many operators take positives with a more highly iodized collodion intended for 
I negatives, adding nitric acid to the bath, if the intensity is too great. This process is 
: likely to yield pictures very dear and free from fogging, but is less sensitive than that 
I just described, and often gives the shadows dark and sombre. 

I << J^e Nitrate Bath. — It is necessary to saturate this solution with iodide of silver, 

I and to remove any free nitric acid which may be present. Therefore, having weighed 

! out the following quantity of crystals of nitrate, &c., for the bath, viz. :— Nitrate of 

I silver, crystallized and dried, but not fused, 25 grains ; acetic acid (glacial), | minim ; 

I distilled water, 1 ounce ; dissolve in about two parts of water. Then take iodide of 

\ potassium or ammonium, half a grain to each 100 grains of nitrate, dissolve in half a 

I drachm of water, and add to the strong solution ; a yellow deposit of iodide of silver 

first forms, but on stirring is completely redissolved^ "Vhen the liquid is clear, drop 

in a solution of potash or carbonate of soda until a distinct turbidity, not removed by 

agitation, is produced (an excess does no harm) ; then dilute down the concentrated 

solution with the remaining portion of the water, stirring all the time,'and filter out 

I the milky deposit. If the liquid does not at first run clear, it will probably do so on 

passing it again through the same filter. 

** Ammonia may also be used to neutralize free nitric acid, but it must be added 
very cautiously, or a quantity of oxide of silver will be dissolved, forming with the 
acetic acid, advised ir^ the formula, apetat^ of silver in excees, which is injurious in 
i a positive nitrate bath. 

** After using any alkali or qarbonate, the bath is left in a faintly alkaline con- 
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ditio% and unfit for use until the acetic acid has been added. If the glacial acetic 
acid be employed, it should be tested for impuritieB. 

** Many, unaccustomed to chemical manipulations, may desire to ayoid the trouble 
of saturating the bath with iodide of silyer, and of remoying the free nitric acid ; in 
that case make it a little stronger than the formula, thirty grains to the ounce, omit 
the acetic acid, and remove the sensitiTe plate as soon as the layer of iodide of 
silver is formed. 

'^ If the operator uses a collodion somewhat thicker than that recommended ; or if 
large bluish patches of non-development occur in bringing out the image, the strength 
of the bath may be increased to thirty or thirty-five grains to the ounce. 

'^ With regard to the length of time the bath will remain in working.order no positive 
opinion can be given. If it begins to yield foggy pictures, try the effect of nitric acid, 
one minim to the half-pint of solution. 

'* The addition of alcohol to a positive nitrate bath is not recommended. 
" The Developing J^%<u2s.— Either of the three following formulie may be used, accord- 
ing to the taste of the operator. 

Formula No, 1. 
Sulphate of Iron, recrystallized . . . . 12 to 20 grains. 
Acetic Acid (glacial) . . . . . .20 minims. 

Alcohol * . .10 minims. 

"Water . , . . . . . . .1 ounce. 

Formula No, 2. * 

Pyrogallic Acid 2 grains. 

Nitric Acid .1 drop. 

Water 1 ounce. 

Formula No. 3. 

Solution of Protonitrate of Iron .... 1 ounce. 
Alcohol 20 minims. 

'< Semarks upon then FormuUe. — Formula No, 1 is the most simple, since the solution 
can be used as a bath, the same portion being employed many times succesively. If it 
acts too rapidly, lessen the proportion of sulphate of iron. An addition of nitric acid, 
half a minim to the ounce, makes the image whiter and more metallic ; but if too much 
is used, the development proceeds irregularly, and spangles of silver are formed. 

'* The Alcohol and acetic acid render the development uniform by causing the solution 
of protosulphate to combine more readily with the film. The latter also has an effect 
in whitening the image and increasing its brightness. 

<^ Solution of sulphate of iron becomes red on keeping, from a gradual formation of 
peredlt. When it is too weak, add more of the protosulphate. The muddy deposit 
which settles to the bottom of the bath is metallic silver, reduced from the soluble 
nitrate upon the plates. 

" Some operators add nitrate of potash to this developing solution (it must be pure 
nitre and free from chloride), so as to form a small portion of protonitrate of iron. It 
is said to improve the colour slightly. The proportions are ten grains of nitrate of 
potash to about fourteen or fifteen grains of protosulphate of iron. 

^^ Formula No, 2.— In this formula, if the colour of the image is not sufficiently 
white, try the effiects of iuoreasing the amount of nitric acid slightly. On the other 
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hand, if tiM dmvlo^mant ii i ip c ito e t in putu, aad ptUhei of « gpraen colour creaeen, 
use three graiiu of pyrogaUic acid in fkob of tw^ nitk lets nitfic aeid. fibppofing 
tbii not to roeoerf, « Imt teps «f aitiito of mbwet «ol«lioB addcii to the pftogtdlic, 
JMTiadwttaly hof(HB lua, "wiU mogaeiit 1^ 'Oairgy «f dbf^lopaieiit 

** Mnmula Jfo.^, er ^^tonitaito ef wen, does not i«q[W«e any ttddiiba of «oid; Ibat 
itifillhe adTinible,nL mneoMe^ toaddto it tti^ dveps lef mtMtocif nlTeriauBe- 
diately before deyeloping. This gives a bright metallic image, resembliag HbaA ebtMttad 
by adding mtnewd to protonlpkato of anoi. 

*<Tiie lblJ««»^4B» the proewMt wvmottly foSovad iar pwpatiag pratonitnrte 
of iron : — 

<<lflt, ^ tfto .iA«Mn pfJUkOe NitrU AeU ^^tm StOpkm-et ^ dlhMi.^Dihrte an 
oonoe of oitao Mid ^th six nmuis •f water, and add to it abovtSuif an oimea of 
sulphuret of iron, previously broken into very bsmU ftagnmta. fiet the ma w c ilMde 
for several houa, n « plaae whan tho ui l wiM^ w aad peiaeaooi aulphuMttod hydrogen 
gasmay eacape witiKntiWiigaBJvry. Whmafiofo'vaaeeiicahai eaaaad^pdur^the 
green solution, add to it twenty grains of powdered chalk or whiltog, and boil itiaa 
flask for five minutes. Allow it to cool, and filter from it the black deposit, if any has 
formed. In this process the nitric acid, being in a diluted state «nd employed cold, does 
not act as an o xi di riag agent, but simply displaces sulphuretted hydrogen and forms 
protonitrate of iron. The chalk is added in order to neutralize a small portion of free 
nitric acid, which commonly remains after the action is complete. If a bkek deposit 
is noticed on boiling, it is sulphuret of iron produced by the excess of sulphuretted 
hydrogen, dissolved in the liquid, again reacting upon the protosalt of iron as the 
solution becomes neutral. 

"2nd, By DowtU Decomposition. — This plan is somewhat less eeORomieal than the 
last, but probably fluperior to it in most other respects. Take of nitrate 49f4>itRyta three 
hundred grains ; powder and dissolve .by the ud of heat in three ounces of water. 
Then throw in by degrees, with constant stirring, crystallized sulphate of iron powdered, 
320 grains. Continue to stir for about five or ten minutes. Allow it to cool, and filter 
it from the white deposit, which is the insoluble sulphate of baryta. 

^*ln place t>f mtrsto tyf baryta, the nitrate of ieadttay be used (valpbato'elf lead 
bemg an insolofble salt), but the ^ant^ required will be diffsivsit. The atosiie 
weights of nitrate tft ^baryta and nitrate of lead are « 181 to 1 W ; eoaue^pienfily tOO 
grains of ^e fbnner is eiq^uitalent to Tifl^ grains <»f the latter. 

" The 'Ftxmff j^ofc^twi.— Oyaaiae «f potasrtum, two to tw«*ve grains; ^ioamm 
water, one osbbw. 

^Cyanide ^ potasstun is usuidly preferred to Itypostilphito^fioda for iixitrg ^^feeet 
positives ; it is less liable to injure ISte purity «f the white ooJlour. The per eentoga oi 
carbonate of potash in eommareial cyanide of petassium is so varii^le, thatiMXtact 
dtreotions ean be given ior the fomiula. It is best, however, to use it ralOi«r dilute^^^ 
snch a slaren^h i^srt the plate is beared gradually in from half a minute to a HEKiniito. 

" The solution of cyanide of potassium decomposes slowly on keeping, bat it wSd 
usually i«tain its solvenit pew«' for severed weeks. In «rd«r to esoape yneoBvesience 
lipom the pungeoft edotcr evolved liy ^as salt, many ^nploy a vertical batii to liold the 
selntion ; but in that «ase ^£he plates mmA be ear^ii^y wnahod before fixing, m Hie tea 
salts hasten the decoi»pon(ien«eff tk)«yiiiiide. 

** n$ Wmmwi^ M»l>o9i.--Bt<lil0i!iie «f mercury, thirty grains ; distSM wifter, 
one ounce* 
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^Bf t fgBvt&» aippUotiiMi «f iMat, the eonoshr* si^liiMite ^AtmArm imd foms * 
floltttiML m tiMurlf M pOBffibla fsfcumteA «l «omai<m tempentiirefl. The tdditMA of * 
portion of muriatic acid enabtoi "tiM water U toks «p « latger ^juntity of bicUavfAe; 
Imt Hui tBODOentnteil •oliitte% at ihe sane tiai« that it wiiitnu nora qviokiy tiMm the 
otiter, ifl apt to act u&eqoaay «pon 4USmmt parte of the image. 

« Before ftppIyi^C the biehleriie, the tlMge ii te be fiMi md the plate weU washed. 
Sd^r the pratesBlphate «f iron er the pgrrogaUio aoid with aeetie magr he u«d for the 
deviriopBieiit ; but the whttening prooen ie mote tmpid and vaiftom ia iihe latter oaie, 
the metallic particles being more finely divided. 

** FoftMvuK POB KaoATXTS SoLvnoKa. — The €ttto i i m ^> In making aegalif'e ool- 
lodioQ the writ« ham saeceeded best with py tozyliae prepai«d froat IMper (etiipe or 
eqaarea ef paper aut into emali pieees, and disaolfad in eidphurio acid aad nitre^ end 
washed in pyroxyline], which seem, from aome aakuowiL oaiiie, to give more iatm* 
aHy tiian cotton. If t^ fbltewing solatioii is very flaid with three or four grains of 
pyroxyline to the oanee, aa is oftm. the oaee when the temperatiite of the iiitr»» 
salphuric add was high, it it osefal te add a grain or ae of a giatineoB Munple asade 
from oettoO) by which the lefaiaite degree ef yteeidity is ohteined. In tiua way, by 
eemttiiteg the two, a aeltedien auiy he laadt wliioh wiii yield «aeeileat faalf-tena* 
with any anoust of iatenaty, 

Purified «iher, Bp. gr. >720 



Or, 



alcohol, ip. gr. *62$ 
Soluble pyroxyline . 

„ iodide of ammonium 
Beotified ether, sp. gr. *760 
Alcohol, sp. gr. -836 
Soluble pyroxyline . 
Iodide of potassium . 



5dradhfitt. 
S dnununB. 

5 to 6 grains. 
3 to 4 grains. 

6 drachms. 

2 drachms. 

3 to 5 grains. 

4 to 5 grains. 



<* The film of iodide when formed in the bath should be tolerably dense, and more 
pyroxyline must be added to the collodion If it is blue and transparent; tills increases 
the opacity better than an addition of alkaline iodide, the quantity of which should 
neyer exceed four, or at most five grains to the ounce. 

" If the collodion is glutinous, and produces a wavy surface, with less than four 
grains of pyroxyline to the ounce, it is probable (unless the alcohol employed ife 
inferior) that the soluble cotton was badly made. In that case, try If r. Shadboitfs 
formula of adding of chloroform ten drops to each ounce of the fluid, and set it aside 
for twenty-four hours. 

** In place of iodide of ammonium, in the first formula, a mixture of iodide of 
potassium and ammonium, or of potitssium and cadmium, may be used; the former is 
especially recommended. 

" If flakes of iodide of silver are seen loose upon the surfkce of the fi}m, and 
ialling away into the bath, the collodion is over-iodi2ed, and it will be impossible to 
obtain a good picture. 

" After the collodion has been employed to coat a number of plates, the relative 
proportions of alcohol and ether contained in it become changed, from the snpeiior 
volatility of the latter fluid. Therefore, when it ceases to flow readily, and gives a 
more dense film than usual, thin it down by addition of a little rectified ether. 

*' Most operators adopt the plan of keeping on hand a stock of the plain collodion, 
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and iodizing as required by tlie addition of alcoholic solution of iodide of potassium. 
The plain collodion, however, does not keep veil beyond a certain length of time 
without a considerable development of the add principle. 

<* In dissolving the pyroxyline, any fibrous or flooculent matter which resists the 
action of the ether must be allowed to subside, the clear portion being decanted for 
use. The iodide of i>ota8Bium is to be finely powdered, and digested with the spirit 
for several days ; if a saturated solution is required, it is better not to apply any heat. 
Both iodide of ammonium and iodide of cadmium should dissolve almost immediately, 
if the salts are pure. 

" When this collodion becomes very highly coloured and insensitive, a part of the 
free iodine may be removed by a strip of piure zinc or silver foU ; also the metallic 
powder obtained by reducing nitrate of silver with sulphate of iron acidified with 
nitric acid, answers well for the same purpose. 

" Many operators, where sensitiveness is not an object, prefer working with an 
old collodion, thinking that it gives more intensity combined with half-tone. The 
latter part of this rule, however, is not universal, for if the quantity of iodide of silver 
in the film is small, the half-tones are best at the lemon-yellow stage of colouration. 
It is certain that some peculiar change takes place in collodion after iodizing, by 
which the intensity of the image is increased; and it is probable that this maybe 
independent of colouration, for the author has observed that a grain or two of fresh 
iodide, added to a sample in excellent working order, immediately diminishes the 
intensity although the excess of free iodine remains the same. 

" The Nitrate Bath. 

Nitrate of silver, crystallized and dried . .30 grains. 

Acetic acid (glacial) 3 minim. 

Distilled water 1 ounce. 

*' This bath is first to be saturated with iodide and carbonate of silver, and the 
acetic acid is to be added subsequently. 

** A negative nitrate bath, carefully shielded from the light, will remain in working 
order for many months. The proportion of nitrate of silver present becomes less after 
a time, but not to the extent that might d priori be imagined. About five grains of 
fresh nitrate per ounce will restore it to the original strength, even after a large 
number of plates have been coated. 

" If a very brown sample of collodion is constantly employed, and the appearance 
of the negatives (misty and pale, greenish by transmitted light) leads at last to a sus- 
picion of free nitric acid beginning to accumulate, add a single drop of ammonia to the 
half-pint of solution. The operator, however, should bear in mind that if the bath 
was neutralized when first prepared, it will take many ounces of brown collodion to 
liberate a perceptible quantity of free nitric acid in a twelve-ounce solution, and it is 
always better not to add an alkali, unless really required. 

" The Developing Solution,— The quantity of acetic acid required in the following 
solution will vary with the strength of the acid and the temperature of the atmosphere. 
An excess enables the manipulator to cover the plate more easily before the action begins, 
but gives a bluish, inky hue to the image. In cold weather, use less acid and more 
free nitrate of silver in the developer :— 
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Pyrogallic acid 1 grain. 

Acetic acid (glacial) 10 to 20 minims. 

Alcohol 10 minims. 

Distilled water 1 ounce. 

*• If the image cannot be rendered sufficiently black, two drops of the nitrate 
bath solution may be added to each drachm towards the end of the development. 

"Also, the proportion of pyrogallic acid may, if required, be increased to two or 
eyen three grains to the ounce. 

" If the solution be kept for some time after its first preparation, it is apt to 
become brown and discoloured. In order to avoid this, it has been recommended to 
make it about four times more concentrated than is necessary, and to dilute down with 
distilled water when required for use. 

" The Fixing Liquid, — For remarks on the cyanide of potassium fixing bath see 
page 214. 

Cyanide of potassium 2 to 12 grains. 

Water 1 ounce. 

Or, Hyposulphite of soda J ounce. 

Water 1 ounce." 

Defects ftad lieinedies.— I have now to call the reader's attention to the failures 
he is pretty certain to meet with in his first attempts at photography, pointing out 
at the same time the usual causes, as far as they can be traced, and their remedies. In 
this study, however, as in all others, the operator must think for himself, and try to 
discover the causes of failure, as well as the required remedies, for it is not to be expected 
that they can all be foreseen in a treatise like the present. Among other annoyances, 
a number of small white or transparent spots in the negative will present themselves, 
caused by plunging the. plate too rapidly in the nitrate bath, or dashing the developing 
solution too rapidly over the surface of the plate ; in either case a number of minute 
air bubbles have been formed, which no after manipulation can remove or bring up 
to the same degree of intensity as the surrounding portions of the plate. 

The plate blackens all over when the developing solution is used. This arises 
from many causes, viz., the plate may have been exposed accidentally to white light 
during some part of the process, or the camera or dark slide may admit light ; this 
must be ascertained. Or it may be owing to over exposure ; in this case the picture 
will be clean, but very feeble, and all the details may be made out. This may be very 
easily detected from another cause of blackening, owing to the bath or collodion being 
alkaline in a slight degree, and well known by the term " fogging." In this case we 
obtain an even black all over without the slightest trace of a picture. Should the 
blackening be owing to any of the causes named except the last, the cause at once 
suggests Uie remedy. If by the last named, it may be remedied by adding a drop or 
two of acetic acid to the nitrate of silver bath, or five or ten drops of tincture of iodine 
to the collodion. . The latter must be done if the bath does not change slightly red- 
dened litmus-paper into blue. Instead of adding the acetic acid to the bath, if you 
have time to expose it to the sun for some hours in a white glass bottle, it will be. the 
safer way of bringing it back again. Should the blackening be of an irregular descrip- 
tion, more on one part of the plate than another, it will probably arise from the says 
of the sun shining nearly into the lens, or from some light reflected from the edge or 
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inside tube of the leni, all which it will be neceisarj to look foe la oviar i» remedy 
the defect. 

There are otber means uaed to neutralise the ac^d bath, Mr. H«4wi^ recom- 
mends that the amtteaia should be used in a yery dUute state ; b«t I think the use of 
ammonia in any shape yery injurious. A writer in the Photographic Journal 
recommends a piece of rough white marble to be suspended in the hatii by means of a 
piece of thread for a few days. Another recommends the addition of a few drops of 
dilate solution of caustic potash. That I also think objectionable. By far the best, 
simplest, and most successful plan, and one which I haye used for some tima, and 
which will succeed best in the hands of the amateur, as he cannot yery well oyerdo 
it, is to scrape a small piece of pipe-clay or whiting into the bath, as much as wiU go 
on a sixpence to the pint ; this effectually neutralises the nitrate bath, which may 
be used immediately after being filtered. 

Hr. fionie recommends a yery good plan for restoring tbe bath wkm it beeomes 
out of order through excess of iodide of silyer in solution. He directs that a peitMii 
of pure distilled water should be added, say four ounces to a bath contaiamg twenty or 
thirty ounces ; tUs will precipitate the iodide, or a great part x>f it. Th» hath must 
then be filtered, and to it be added two drachms of nitrate of silyer in crystals. The 
bath will then be in first-rate working order. 

I shall again impress upon the amateur that nothing will neutralize an acid bath 
so weU as a nudl piece of pipe-day or whiting. In tssting with li tmm p ap er after 
the additioa of the whiting, Ibc, the teet-^aper wiU appear purple; btft this wiH h* 
owing to tfae-earboaie acid, and wili ^Usappear if the paper be pressed between hloMing- 
paper «nd 4Arie4 stt Hie ire. €ha2k, bdfig of the sane natvre as whiting {eazhontta Sf 
line), iKll«sswer ^uite as welL 

4*0^ ff ^i^iok, printing white on the pesitiye, fnere especially at the bottom •of >flMi 
latter. These are caused by dust, want of care in tHoalttg tiie itetter-^yia., i^ntttng 
it 4awm with a hang — dkty deyeloping glass, allowing drops of decomposed softiitton 
to fall on the plate from the heittom of the deyelc^ing glass, or other pieee ef care lo is 
sees. *£ke eausee attust be sooght £»r by 1^ amateur, and as t^y are always earned 1^ 
careless manipulatioa, he must find ont th« remedy himself. There is an sf^anfiee 
often ootioed ia positi^M and negatitee— in the one blaek, in the other wMte— aimilar 
to snow mslttng and freesing again into icieles, at the hottom of the pieture ; this is 
always earned by the top part of the pkte-holder net beiing weU wiped 4ry befops the 
introduction of idie plate ; but, in some cases, the same appearance iOmost, but at Hie 
tojp part of liie positiim, takes plaee . This is generally eaused by tlie plvte being allowod 
to stand so kng tiiat the surplus solution of nitrate of s^yer drains off 'Ae suifsoe of thn 
plate, and aeoamulating at the ond of the plate, which wonld be downwards at Hie tine 
(the t(^ »i the ponitiye), after being ^eoenposed by contact with the oorfaoe ef <be 
plste-hoMer, reasconds by capillary attraction. This is easily known by wayeJike 
markings tuppwaog at the Up of the pomtms. These maikings may he preyetfted hf 
plaoifig a s^ of blotting-paper «t Hte bottom part of the plate, on the back and lowest 
ed^e, wben plaoing it in 1^ 4axk atide ; m merely plaeii]^ a narrow strip in the 
bottom of the latter will do as wefl. 

A ibhek spot m. one eooier of the ttegatiye, about the sise of a ahiiling, wiHi setwil 
short lines li>Sfn ft, printing white in the positiye. This is always prodneed hy lim 
contact «f tiie ftogar with the oceited pitete, new espeeifllly if the Anger has had en it 
the Isast trace ef hyposidphite of sods. 
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Amiliie'eKiMB, atidieiriB annd tintt^fiogBisiiRiU tkwjB onae stnas wbetenr 
tiiegr ttfacii Ihe ranfiKe of «ii|r pkotograpbicaUy pnpared plate or paper ; and the fingers 
oimme petBOne BMoe ^taai otiun, o^mg to Ae ^qpree of meMtiiK, hoUiag chlorides, 
fttt^, ia sttliiitoB, thef mry pOMesL 

JlUb IdfhL^^Tkt pottUva lun a Mrfc of halo •«( light about tlie centre cf the picture. 
Th9 MMB aiq^aan in tha nejgaiiv^ bat levmed, ie., black ; at tlie same tune, there is 
awKast «f diati&oteeflL 

Tihis 18 caaaad %j rei&eted l^g^ in or irom tha lens. To ascertain the eause it will 
Mljfaa aaoesaB^ Ho remote iJue jgEousd gjaas, leaving the lens uncorered, place the 
fU. ' HMH ng^o& «ter ihe OMneiA and look at ike lens, when ^u will see an immense 
foanlilf of ligiit reflected tcom. its cdgea. This may be remedied by a rery nunm 
dfaqrixnigai, oi^ w9ut wiH do m -well, « narrow atraaJc of black Tsmish painted round 
tibe iBUtftide zim «f die lent. I4 ia A most Otmoas fact, that some of our best lens 
MaikttS, will a«t take any paias to nsiKedy tina defect, although it has been often 
pointed out tatiwm ; aad, I may add, that I batre aevw aaea a lens wkkoat this dcfeot 
more or less. The streak of black yamish, «r 4lie tfayfaittgmy DMd not be wider ihan 
an eighth of an inch, just sufficient to cut off ^e lo^t veflaeted fron the ^edf^ of the 
lens. In double lenses used for portraiture there ahwid alwrn.^ he « dii^^ttagm heWsMi 
the front and back lens. 

Jrr^^tiktr oily looking lines and spots remniliKng fBarUe |»spM^ -er tha «|^pearA&oe 
caused by Attempting to coTer a gMasy suHms with VBtec Zkaae tsa always la he 
traced to ma of the blowing oaawa :— 

Eaisbg file plate out of tite hath befeoi it hat beta aafiodeHtly loag ixaaieraed 
(a nuaute at least) ; remoyiag the ^te too aont fiomHie hath «r hefera tha ether kaa 
been washed away ; re-dipping the plate after eq^aia (whiakshaald nefitr he doas), 
and proceeding to deyelop before the nitrate has heea. w«l diwtied off the suitfaoe ; ar 
la^sarsiag the plate from the posHaon ia which it was tsttDsn •out of the bath, «ausiag 
the dlvar sedation to iow hack i^gaia in Uaaa, thna^pvodaeii^ irregular action in the 
de^dopiaeat. 

Trm^ptttma ^poti miiHreakt are caaaed hy istpam athar, pouring the deyelopiag 
salaliaa on lh« sue spot, dkty glaaaas, mere -eepeeially when the collodion is thin 
ml tha hath aeutraL These aMve ^requaattly ooaorwhea the glass is colder than 
the vkt in Ihtfi room, <^e latter heeomea oondanaed on the surface of the glass, 
wdbdch tiAoald not be coreittd until tibe mmsture has einaperated again. When those 
dpots are owing to aoaM ^Midt ia the oaUadioB, they asay always be seai on the 
plate before exposure ; and should any occur in an important part of the plate, it would 
he better not to ase it A retieidated iLpiiearanoe ^ the film is owing to impure 
aloahol or ether used in aiakiai^ the oollo&on, or to immersing the plate in the 
hath too ipaickly after being «oated with ooUodioii. Oae or two straight liaes aoroes 
the plate, teansf aient or neatly so, are caused hy oheckiag the pkte isa. inmersiof it in 
tiie nitrate ha^ 

Ihffg^tlaH^-ourved or eiretdar Uaok lim*f cepanetiBg a daik portion of the pkte 
from another not eo intense, ace eaused hy aot pouring on the deyele^ni; iolutian 
evanly; far if youallow it to atop for a siagle inataatea amy one part of the plate, 
it willaiunSf oaaae a Une. There is a irary aice airaageiaent for api^yiof the deva^ 
loping solution, espeeially the piotoBidpfaftte of iroA« It is as feUows :---JL i^tta- 
pndbahafii ia amde, part of whdoh retains at ligbt aaf^ or nearly so <Fig. tl), in 
which IJw flate X ifl>8h»wn testiBg agataat the baok of ^e Upper part G, G, C, tea two 
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small pieces or blocks of gutta-percha ; the bottom part, B, B, holds the developing 

solution, and by turning it down (Fig. 72) the 
solution flows eyenly over the surface. The 
same sort of bath will answer yery well for the 
nitrate of silver bath. It should not be made at 
right angles, as the plate will rest more safely to 
drain, &c., when the bath is turned up again if it be 
made thus (Fig. 73). As the collodion dries round 
the neck of the bottle, it will be necessary to 
remove it carefully with the finger, previously 
to coating each plate, otherwise it will fall and 
spoil the film. When the collodion is too thick 
it will not flow evenly off the plate, and cause 
a cloudy irregular surface ; it must then be thinned 

by addicg ether a/ion«, as the latter has evaporated in greater quantity than the alcohol. 
If, after a reasonable exposure in a good 

light, the negative is intensely black and 

white, with absence of half-tone, the bath is 

too acid, and must be neutralized by carefully 

adding a small quantity of ammonia-nitrate 

of silver solution, made by adding liquor 

ammonia to a solution of nitrate of silver, 

drop by drop, until the brown precipitate 

first formed be redissolved. The portions 

added' to the nitrate bath should be very 

small indeed, and the bath tried after each 

addition. 





Fig. 72. 




If so much be added as will cause fogging, then you must add a drop 
or two of acetic acid. All this must be done very carefully, 
or you will surely spoil the bath. The more add the bath, 
the longer will be the exposure required ; but amateurs will 
succeed better with a slightly add bath than with a perfectly 
neutral one, the latter requiring much more care and delicate 
manipulation than the former; but the neutral bath toiU 
always produce the Jmest photographs. Under-exposure and 
over-development will produce effects almost similar to an acid 
bath. 

As collodion loses its sensitiveness when dry, there have 
been several methods thought of for preserving it moist for a 
considerable length of time ; but I am inclined to give the preference to the plan 
proposed by Messrs. Spiller and Crookes, as I have taken a picture in that manner 
three days after the plate was made sensitive. They take advantage of the property 
possessed by certain *' deliquescent " salts, which remain moist for any length of 
time when once melted ; and many of them absorb moisture so eagerly &om the air, 
that it cannot be easily driven off except by considerable heat. Nitrate of zinc and 
acetate of potash were the salts originally selected, but nitrate of magnesia has been 
substituted. Messrs. SpiUer and Crookes' process is as follows : — 

'* The plate, coated with collodion in the usual manner, is to be rendered sensitive 
in a thirty-grain nitrate of silver bath,' in which it should remain rather longer than 



Fig. 78. 
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is generally considered necessary (about fire minutes) ; it must then be slightly drained 
and immersed in a second bath, consisting of 

Nitrate of magnesia .... 4 ounces. 
Nitrate of silver .... 12 grains. 
Glacial acetic acid .... 1 drachm. 
Water 12 ounces. 

And there left for about fire minutes, then remoyed and placed in a vertical position 
on blotting-paper, iintil all the surface-moisture has drained off and been absorbed. 
This generally takes about half an hour, and they may then be packed away in any 
convenient box until required for use. 

'* Not only is the sensitiveness unimpaired by this treatment, but we think, on the 
contrary, that it is slightly increased ; instantaneous negatives have been taken on 
plates which had been prepared some days previously. We are not yet in a position 
to give the length of time that may elapse between the preparation of the plate and 
development of the picture ; such experiments necessarily require a more lengthened 
period than we have at present been able to give, but as long as they have yet been 
kept (upwards of three weeks) there has been no appearance of deterioration. 

" Before the development, we find it advisable to moisten the collodion film by 
immersion in the silver bath for about half a minute, as otherwise the pyrogallic acid 
or iron solution would not flow evenly over the plate. The fixing, &c., is of course 
conducted as usual. 

" It will be as well to draw attention to a few points which, although not absolutely 
essential, may possibly be found useful in practice. The glass plates should be 
cleaned with more care than is necessary when they are to be used immediately ; we 
have found strong nitric acid applied with a tooth-brush most convenient. With 
regard to the collodion, we have tried many different samples, and with tolerably 
uniform success. The greater number of our experiments have been made with a 
tolerably thick collodion, the alcohol and ether of which were in the proportion of 
1 : 2, made sensitive with four grains of iodide, and half a grain of bromide of ammo- 
nium to the fluid ounce. We have also employed a collodion containing iodide and 
bromide of cadmium with good success. 

" Of the thirty-grain sUver solution for exciting the plate, we hare only to recom- 
mend the use of acetic instead of nitric acid, to give the bath that faintly acid reaction 
which is by some operators considered desirable. 

" There are one or two circumstances to be attended to in the preparation of the 
magnesia bath. Commercial fused nitrate of magnesia is very liable to contain chlo- 
rine, and also to have an alkaline reaction on account of the fusion being carried too 
far. Of course the quantities of acetic acid and nitrate of silver given in the formula 
for the bath, are on the supposition that the nitrate of magnesia is pure ; if this be not 
the case, -it should be rendered perfectly neutral with acetic acid, the chlorine exactly 
precipitated with nitrate of silver, and then the proper amounts of acid and silver added. 
However, if the impurities are very considerable, it will be safer to reject the salt at 
once. This bath will keep in good order for a long time ; the only point to be 
Attended to is to drain the plates slightly after coming from the silver bath, and, if 
necessary, to remove the liquid firom the back with blotting-paper, so as to introduce 
as little silver as possible into the nitrate of magnesia. A solution of one grain of 
silver to the ounce is quite sufficient to keep the plat^ sensitive ; and when the 
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•tMBgtk riMf» M it «iiL» tiae, te sWira a ceitem limil^ the ittgiit ctvpoMlMM liMut 
alwajf B takes place will render the silrer soluitiaa mficinillj' stvong to diwolTB> off tfie 
iodide in small holes. If this oocur, the bath can be restored by nearly, but not quite, 
precipitating the silver with a solution of chloride of magnesium, and then filtering. 

** One of the most important things to be attended to is, the necessity of preserring 
the plates where they are perfectly free f^om any light. It will be evident to all, 
that anything short of absolute darkness, when the sensitive surface is exposed to its 
aetion day after day, and feibapa week after week, most be fatal to> itt sabeeqanit 
cliBanliness. The necessity lor ptoteotaig tha plates from any deletcnoaa gaac»— 
ammonia, §oir laatMiee — ia too obtioiui to raquiva tommcBi." 

As it is not very easy to obtain the nitrate ol nMgBeiia para enosgh fcv pisto- 
graphic purposes, the ioUowing ob6er?«li€B» by Mr. Hardwkh nay ba intexesting 
hera:— • 

*^ Xitraie of MagntMO^^liitnia oi magiMsia nay be piepased by diasolviiig 
magnesia or ita oarbonata ia diliita Bikia aeid. It eryataUizea with diflkndfey ia 
rhomboidal prisms, whieh aora deli^eteeat and aolvbla in aa equal wtight al water. 
When intensely heated, it loses both watev and aeid, and aiagnesia venainA. 

*^ Commereial nitrate ofnagneaia usually oontaina chloBide o£ BngBasium, a«d if 
ii has been strongly fuaed^ nitrite of magneaia aad ^ide of nagnesiun ; it wiiL be 
better, therefore, to ^*epare it purpeadly ht photography. 

*^ A solution <^ nitrate of magneaia, of about the strength reeemncnded by Mr. 
SpiUer for preserving the sensitiveness of collodion plates, may easily be obtained aa 
follows : — Take five fluid ounces of a eokurlesa sanple of nitric acid of the common 
strength, sold at about teapence per pound (specific gptavity, 1*36 to 1*4),. and dilute it 
with seven ounces of water ; then wei§^ out eaibenate of magneaia iux wmomt^ and 
add it by degrees until all efiServescenee haa oeaaed, and aa exeeaa oi iMgaaaia 
remains, rendering the liquid milky. Next add the nitrate of silver reoonuDendad ia the 
formulffl, viz., twelve grains, which, howeier, atay eonveaieatly be inereaeed to hatf 
a drachm ; agitate well until a piece of reddened litmu8*{>aper ebaagea to Una oa 
immersion it in, showing that the bath is alkaUae, and ^ea fiUev from tha whi^ 
deposit and add of glacial aeetie acid <»e draolua, aa reeonmended. 

*< In this process, the carbonate of magnesia first neutraliaea the aitcic acid, oea^ 
verting it into nitrate of nagaesia; the nitrate of silrer deoompoaea any soluble 
chloride which may be present^ precipitetiag it ia the fbrm of ehlocida ef sflrei^ aiod 
also reacts upon the excess of carbonate e# aMtgaesia, producing earbiMiate of silver, 
whieh renders the bath alkaline ; lastly, the aeetie aeid Nfmoves the aUralifiity> teaving 
in the liquid a trace of acetate of ailTcr, thua giiriag abaolate security agaiaat the 
existence of any free aitiia aoid^ whieh would destroy the snsitiTeneBa of the pie* 
served plates. 

'< The sclutioa whcA cenpleted will uaaaUy contain a bdmU qaaBtil7 ef ai^nbla 
sulphate (evidenced by chloride of baxiun) ; the preelpiteted cavbeaate ci magaean 
beii;ts rardy washed suffieieatly t» free it from all teaeea of stilphite oC soda and 
chloride of magnasiun or sodian.'* 

More recently Mr. Shadb<^ haa impoaed te improre tha process of Meana. Spillar 
and Crookes by uaxag honey instead ef the nitrate ol magaeaia. Altkongk homp tmm% 
be classed with the deliquesceBtsalto,inoennMm witilothiiruaeryfltattiaaUe,t«0Ba^ it 
has the property of renainjng moist for a aoaaiderahte timck 

Mr. Shadholt'a pvoeen ia^aa followa:-^^' Earing pfcpaied and ejusited tha edlodioa 
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in the usiud maaner, on ito removal from the batb •# nitrate ef silTer Hit t»W drained 
pretfy oiloeely for abevt liatf « ttinute, and then iaim«8ed in a aeoond iMHiky ootMktiBg^ 
of diatUled water twentjr to thirty ounces to oat oodm of the eaeiUag 'tMrth (the esaot 
quantity is nol of gre^ moment), and allowed to remain in the latter mixtnreiitttllthe 
liquid flows erenly on lifting tiie plnte vp^ which will happen in ahout from two to 
three minutes alter immersion. The ob}eet of this proceediBgis to wash nway all but 
a slight trace of free nitrate of silyer, as one el the causes of deteiiomtioa of the plate 
is the crystallization of this salt on the surlbee of the collodion. This distilled water 
bath should be in a yertical ipsssel, similar to that used for exciting, and the same b«tb, 
if freed firom impurities as they aooumulale, will do for an indeflnite time. To dis- 
tinguish it, I shall term it the washing bath. 

*^ The plate may be remoyed from thi» bath as soob as tho liquid tows fredly, and 
again drained dosdy, when a portion of the preservatiTe lyrup is to be poured on and 
and off once or twice, being eareftil to a;void hubbies, or any minute paiiteles of matter 
being left on the plate ; which is then to be placed upright upon clean Uotting^paper 
with the collodion-side towards the wall to drain. In about ten minutes' time, the 
lower edge of the i^ate where the syrup has been oolleoted, may be touted lightly 
with fresh blotting-paper to remoro the raperfluity, and then plaeed in tiie dark fitime, 
or stored away in a box iut tuture use. It is not necessary to perform this operation 
until conTenienl. 

<^The preserratiTe syrup is thus made:--*Take of pure boBsy and dlslilted water 
equal parts by measure, mix thoroughly and Alter. In my former directions a sixth 
part of the volume of aleohol was included ; but further experience leads me to oon- 
■ideir this unneoessary, if not detrimental. 

'^ If thoroughly excluded from the action of light, plates thus prepared will heep 
good for a yery long time. The sensibility is oertainly less than when frerii plates are 
used, and I judge that the exposure required is about double the time^ for tiie same 
collodion, if used immediately alter its remoral from the nitrate bath ; but I cannot 
detect any further diminutton for the first twenty-four hours, and I have taken a 
picture no lea than three weeks after excitation, but with at least four times the 
exposure required for a fresh plate. I do not, howeirer, reoommoid the plates to be 
kept longer than is really neeessary, as the chances of change from very little actinic 
force are oertainly great. 

<'The plates may be developed even as long as twelve bourg aftta eiposure. This 
part of the process is conducted aa follows :— » 

'^The phtte is to be again immeiaed in the washing bath and lilt frem one* to ten 
minutes to soak, ooeasionaUy lifting it up and down to facilitate the removal of the 
superAuous syrupy and thoroughly to soften what remains upon the plate. Thelcmger 
the latter has been kept, the longer it should be allowed to soak. 

*< Wheni taken out, a sufficient qusntity ef the develaping sokition ib to be poured 
over the plate in the ordinary way, and^ pnmdsd the paper has beenprepeity soaked 
in tne wadiiag bath, there is no greater difficnlty experienced in getting it to flow over 
than when a fresh plate is used. The image should appear veiy sloiHy, and when all 
tile details are oat but very frantiy ; the developing solution is to be vetttmed into the 
measure (taking especial care not to allow the small poctien wimihiiiig ott the plate to 
run in lines), a foat readily performed if done quickly, and the plate inetuitly restored 
to a horicontal position. A small; quantity of tiie exciting bath (a thitty-gnun solution 
of nitrate of silverX from an eighth to a sixth of the vohsme of thO'Sehition that was 
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poured from the plate into the measure, together with a like proportion of the pre- 
senratiye syrup, ahould now be added to the liquid in the measure and well mixed up ; 
this is to be poured on the plate and kept moving until the picture is sufficiently 
intense, which can be carried to any degree if the exposure has been proportionately 
prolonged. So intense can the high lights be made, that a whole da3^s exposure to 
direct sunshine will not print through them. Of course I only mention this to show 
what can be effected — not what is desirable. 

*' The developing solution I adopt consists of one grain to the ounce of water solu- 
tion of pyrogallic acid, one-fourth of the menstruum being the ordinary acetic acid 
of the druggists, or, if glacial acetic acid is used, one-twelfth part is sufficient.'' 

There have been other suggestions for keeping the collodion plate moist, and 
therefore sensitive ; such as keeping the excited film between two glasses, &c. I fear 
that they are all of no use ; amongst the number, the following promises to be the 
most successful, but I must add that I have never tried it : — 

Captain Caron, of the French artillery, has addressed to the Societe d' Encourage- 
ment the description of the following process of photography upon dry collodion : — 

« The manipulations in the employment of dry collodion are the same as for the 
moist; the difference lies in the substitution of chlorides for the iodides, which, 
without exception, lose their sensibility by drying. The chloride of silver is as sen- 
sitive in the dry state as when moist ; and although its sensibility is not equal to that 
of moist iodized collodion, it nevertheless remains superior to that of collodion preserved 
by sugar, honey, mucilage, or salts, which besides have the inconvenience of becoming 
soiled Cy dusi The following are M. Caron' s preparations : — 

" Take of pure collodion three and a-half fluid ounces, add ten, twelve, or fifteen 
drops of chloride of iodine — ^as an average, twelve ; spread on the glass ; plunge in a 
bath of fused nitrate of sUver (forty grains to the ounce), wash with common water ; 
let the glass drain, and dry it. From the dampness of the weather, M. Caron has 
always dried rapidly at the fire ; he is not sure whether this is indispensable. 

** Take the impression in the camera or behind a negative. Ke-dip the plate in 
the bath of nitrate of silver for several seconds ; develop the image with pyrogallic 
acid, as for moist collodion ; pyrogallic acid fifteen and' a-half grains, water ten ounces, 
acetic acid two and a-half drachms ; with the following bath, pyrogallic acid fifteen 
and a-half grains, water one and a-half pint (imperial), acetic acid two and a-half 
drachms, the image comes out more slowly, but better. Fix with cyanide of potassium 
of one five-thousandth (* au cinq milli^me ') ; wash, dry. 

" The following fact will give an idea of the duration of the exposure : — On a dull 
day, to print through a negative on collodion, required an exposure of two to three 
seconds. So long as the image does not acquire a red colour with pyrogallic acid, the 
exposure has not been sufficient. 

'' This process is evidently exceedingly simple ; and if it gives good impressions, 
it will be generally adopted. M. Caron says nothing respecting the quality of those 
that he has obtained ; it is true, however, that we are in the midst of winter. 

*' MM. Duboscq and Tavemier have tried this process, and their results promise 
much. The collodion applied in this way has all the advantages of albumen, and the 
drying by the fire appears of great utility." 

The process published by Mr. Shadbolt, which certainly possesses great advan- 
tages, is very ably followed up by Mr. ManseU, of Guernsey, who published a modifi- 
cation or improvement on Mr. Shadbolt's process. It is nearly as follows :— 
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After paying some merited compliments to Mr. Shadbolt for his valuable inyention, 
Mr. Mansell adds — ^* The plate haying been carefully cleaned and iodized as usual, 
the subsequent manipulation resolves itself into three heads. 

** FiBST. To reduce the amount of free nitrate of silver on the plate to nearly the 
minimum necessary for its sensitiveness in the camera. 

*' Haviog drained the plate, immerse it in a vertical bath of distilled water for one 
or two minutes; take it out, and drain it by resting one edge on blotting-paper. 
AnoUier method is to pour on the pUte, very gently, and not on one spot, as much 
distilled water as it will carry, leaving it on for two minutes. I prefer the washing- 
bath ; but the second method may be usefal on occasion. 

^^ Remarks. — ^The addition of nitrate of silver to the washing-bath is superfluous; 
the capillarity of the villous surface of the iodized film retains as much as is necessary. 
The bath of course soon acquires nitrate of silver from the plates ; but this is no injury 
till it becomes excessive. When the amount exceeds one grain per ounce, the bath 
must be diluted. 

" Second. To preserve the surface of the plate moist, and the free nitrate of silver 
on it from crystallizing, by means of a hygrometric coating of syrup. 

'* Give the washed plate two doses of syrup, leaving each on for about two minutes, 
with waving. I use syrup which has done duty as the second dose of one plate, for 
the first dose of the next plate, "always finishing with fresh syrup. Oscilate the plate 
from angle to angle, resting on blotting-paper, to obtain a perfectly mirrored surface, 
and store away for use. The plates will keep for a month or six weeks. 

^< Bemarki. — The syrup is made by taking, half and half, pure honey and distilled 
water, and filtering ; in fact, it ought to be as dense as can pass through ordinary 
white filtering-paper. The greatest care should be taken to avoid the reduction of any 
portion of the free nitrate of silver in long-kept plates, by having the hygrometric film 
as free from it as possible. 

" Third. To remove the syrup perfectly from the plate' before developing. 

'* On this the perfection of the result mainly depends. The syrup, after it has been 
on the plate a short time, consists of two layers ; an outer one, which remains soft and 
hygrometric for a long time, and is soluble in cold water, and an inner film, a com- 
pound of syrup and nitrate of silver, which is insoluble in cold water. This is easily 
proved by washing the plate in a vertical glass bath, where this layer is seen separating 
in bran-like scales, the water mechanically removing it. These scales may also be 
collected on a filter and examined. This inner layer (with a mean temperature of 
46** Fah., and a mean degree of humidity of *836), after about 150 hours, becomes 
adherent to the collodion— -at first round tbe margins of the plate, and then to the 
whole surface, covering it as with a varnish, which no amount of washing in cold 
water will remove. This indurated syrup is soluble in hot water ; but it is far more 
effectually and safely got rid of by steaming. On removing the plate from the dark 
slide, immerse it in the washing-bath for five minutes, to remove the outer syrup ; 
drain it, then hold it, collodion downwards, over the steam of boiling water, poured in 
a pan, for about ten minutes (the water is to be renewed if the steam does not rise 
freely), taking care to keep the plate four or five inches from the surface of the water ; 
the indurated syrup will be seen gradually to dissolve, and, by inclining the plate, 
may be run off at any angle you choose. In the process of steaming, if any part of the 
surface is disposed to dry, as will sometimes be the case, where the coating of syrup 
happens to be thinner than elsewhere, it must be kept wet by causing the fluid on the 
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plate to run oyer it. iilkw.th«.plate to drain, then romoTO the remaining ejrup by 
gently pouring distiUed ivator oy«r iJt once or twaee. Drain the plate, and pour on 
pyrogallic acid (no image whatenrer appean laiider this) ; after a minute or t?ro, when 
the iodized f^lm hai baea wtXL imptegxuited, pov off the pyro into a glass oonteining 
about an eighth of its yolume of a thirty-grain nitrate of silver solution, and imme- 
diately pour it oyer the plate». The image sa|ddly eomes ont^ and may be -deyeloped 
as usual to any extent 

<<£«tf}arJb»--Xhe;firat iraskiag^off of the ontar Ugrer of aymp may be effected by 
pounng one or ivei watera <m the plote^ feafving them en for a Isw minntes. I prefer 
the washing-bath, and only meoiia» this as a maheshift fi>r tray^ers^ who may thos 
ayoid the neoessity cl£ ettsfing eoe. The deyelopment is so eyen, that on a 9 X 7 
plate it is almost iafiMsii>k to say wham it oommenoes ; the uniform anastasis of the 
picture is one of the most heauftiful expeffiments that can be witnessed — ^it rises np like 
an exhalation, and its p«rfe(t(lMn ia exquisite. The ne^atiye high lights are as trans- 
parent as glass, and the half>tones and blacks all that can be desired. The steamed 
and washed plate^ before deyelopment, consists o£ a film of iodide of silver, nearly 
pure, in a state of acitinic tension, the free nitrate of eilyer hsmng been almost enlarely 
removed ; indeed,, by rerpftatiag the ataajnui^ and washing, this can be done so perfectly 
that the plate may be exposed to diffused daylight without ixrjury. This is a remarlt- 
able experiment, which throws so mmh light on the theory of this truly wonderful art, 
that it will amply r^ay any one who has leisure and talent to follow it np. The 
negatives obtained fcom plates that have thus been deprived of their original free 
nitrate of silver, are equal in every caifiect to others that haye not been so treated. 
Among other advantages, atisaming the plates oleansea them so perfeotiy, and giyes ns 
such complete mastery over this met&od, that I now always use it,, whether kept a 
long or a short time ; the double isinothing, the result certain." 

Mr. Mayall's Dry Collodio|i Process.— As the subjeet of preserving collo- 
dion plates for a long time without destroying their sensitiveness is one of vital 
importance, I cannot refrain from giving Mr. Maynll's process for using, a dry collodion ; 
and I may add that the same gentleman, at a, considerable sacrifice of time and money, 
gave one of the most Luatnictiye leeturea on the albuminized process on glass oyer 
brought before the London Photogmi^c Society. I have already given the sub- 
stance of this lecture, and ahall now give his method for using dry collodion, as copied 
from the pages of the London Photographio Journal :*^ 

*' The object of this paper," he satyi^. *' is to explain a process by which collodion 
can be used dry. It may be well,, before describing the mere process, if we endeayeur 
to oon^ehend somewhat of the chemical action which is necessary to the production 
of a gobd collodion, and to explain the law of substitutioa, upon which the reactions of 
this highly complex orgftnii compound nay be said to depend. 

'^ It is well known to oheniists that^ tfaeie are a number of organic substances, 
which, when treated with ehlorise gas, take up a number of measures of that gas, 
equal to the number of mesaucoa of hydrogen tliat are taken from it by another portion 
of the chlorine. Cray Lussac; ^iws the- first to, oJMtFve this phenomenon, and Dumas 
afterwards remarked the same; change in oil of turpentine, and founded upon xt-Jiis 
< theory of substitutioa.' 

** Example :— Acetic acid, GA^) i» converted by the action of cMorine into 
chloracetic acid, C^ HGl, 0^ without altmog the foim or appearance of the 
original acid. 
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*' Thifl latter pnoduot f onus with oxide of silver a soluble- salt, without any preei- 
pit^tion of chloride of silver ; whereas chlorine^ in all the. inorgsnio oompoimds of 
whieh it totWi the eleotoO'diegftture eleiiiflBt» yields wUhsiiMar solntioais a.precipitate 
of chloride .of eilTer. 

*^ Again, ether may be taken as oxide of ethyl, C4H(0, ethylene being the primary 
nucleus, C4H4 4~ ^^ > by the successive, action of ehl^xiixe it may be converted as 
follows : — 



Oxide of ethyl 

By action .ofcUonne becomes 



C4H5O 



C4H4CIO 
C4H3C1,0 

'^ It will be observed that the chlorine displivQc^t an tMm ofi hjt^rogen, and this 
action continues u»til l^pdregen vanishes. fro»k the saiies* 

** Now, although chlorine was the first electro-negative'- eleH»eat tha^ was obaetved 
to have this progerty of subsHtujtton, moiareoent investi^ic^A has shown that iodine, 
bromine, and even fiuorjtne and some of the meWs^ have the. piniperty afeo, i^d form 
with ethjBT : — 

Oxide of ethyl .... C4 H^O 



Iodide of ethyl 
Bromide of ethyl 
Chloride of ethyl 
Zincethyl , . 



CiH..I 
C4 H^ J3r, 
C4.H5 CL 
C4 5«Zn. 



And the metal ethyls again form iodides, bromides, &c. 

" Kow these ethyla on a first glance ^ould be analogous to the true iodides, 
iddorides^ bromides, and should immediately yield preoipitates with the usual tests 
employed for their detection ; but they do no such thing ; they are completely masked, 
and do not exhibit any of their usual oharaoteristioA. I^^ with Berselius, in his 
Binary Theory, we regard them as compounds of chlorine, iodine, and the radical ethyl 
C^ Hs, they do not precijatate silver solutions. The- ofalerine) iodine, bromine, exist 
in their constitution in a totally di&reat manner. 



Similarly, marsh gas- 
produces Chloroform 

Bromoform 
Iodoform 



C.H4 
C2HCI3 
Ca H Bra 
C2HI3 



'' Laurent and Gerhardt, in the Freoaoh soho^ ha^e g]pea% expanded this subject, 
and, in the opinion of cheipiats, h^ve even ^ne too far to accord with well-established 
views in chemistry. Much remaiAft for the experimentalist befcce the true limits of 
substitution can be properly defined. 

^ One thing, however, is eatabl^ed without fesx of controversy ; that is, that 
oxide of etibyl when brought- iAt« ooqtaet with chlorine^ first losea its hydrogen, and is 
transformed into a chlorethyl, and eventually every atom of its hydrogen is abstracted. 

*^ Iodine produoes a similar effect, until at last the iodide of ethyl has completely 
replaced the original ether, and has produced that decomposition which it is the 
psovinoe of ih» Ught to effect. Hence a collodion that has undergone this change is no 
longer, or only feebly, sensitive to the electro-negative ray of light, and> this will, 
ao^unt for the deterioicatien of excited collodion. 

" Now, as every excited collodion becomes deteriorated by' keeping, tiie qaestion 
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I has strongly impressed me — Is it possible to impregnate the ether with any substance 

' rich in hydrogen that would repair the waste going on in the excited collodion ? And, 

i after trying yarious subetanoes, I have found four that do actually repair, or rather 

' that giro off their hydrogen first, and so keep the ether intact. These i 



Benzine 


. CuHjOj 


Naphthaline . 


Cjo Hg 


Hellenin 


. Ci^He 


Terpenole 


. C28 Hi7 



** Very small quantities of these substances added to the ether prevent it running 
into iodides, bromides, and chlorides of the ethyls, still leaving in the collo- 
dion sufficient of electro-positive elements to enable the light to push the iodide of 
silver out of its feeble combination. 

** What Liebig calls the eremecausis of organic bodies — ^that is, the slow decomposi- 
tion by the absorption of oxygen— is one of the leading characteristics of highly 
complex organic forms rich in hydrogen, analogous to putrefaction of nitrogenized 
substances. In the instances above quoted there are two affinities in action :— first, 
the affinity of nitrogen for hydrogen, and of carbon for oxygen, and both facilitate 
the disruption of the elements of the complex organic form ; decay and utter annihila- 
tion of organism takes place ; the elements are again restored to the inorganic world. 
Those who wish to pursue tha inquiry as a purely chemical investigation, I refer to 
Liebig's * Vegetable Physiology.' 

" The chemistry of this process is somewhat obscure. However, some of our 
ablest photographic chemists are now investigating it, and no doubt from their labours 
much may be expected. 

" The usual plain collodion is excited with — 

" No. l.-— 3 grains of iodide of cadmium. 
I grain of chloride of zinc. 
1 ounce of collodion. 
i ounce of alcohol. 

*^ Dissolve the chemicals in the alcohol, and then mix with the collodion. 

Or, No. 2. — S grains of iodide of zinc. 

I grain bromide of cadmium. 
Or, No. 3. — 2 grains iodide of cadmium. 
1 grain bromide of cadmium. 

^ grain bromide of iron. 

^ grain bromide of calcium. 

*^ In the last it will be necessary to dissolve one grain of bromide of iron in 
one -drachm of alcohol, and use one fluid grain of the solution. Similarly three grains - 
of bromide of calcium must be dissolved in one drachm of alcohol, and one fluid 
grain used. 

'* The excited collodion will require to stand a few days to settle completely. 
Decant into a dry bottle, to avoid sediment. Spread as usual 
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'^ JBfUh — which for distinction sake we will call albuminate of nlyer : — 
16 ounces distilled water. 

1 ounce albumen. 

1^ ounce nitrate of silver (neutral). 
1^ ounce glacial acetic acid. 

2 grains iodide of potasssium. 

** The albumen and water must be well mixed first, then the glacial acetic acid 
added ; shake up, and let stand three hours ; then the nitrate of silyer in crystals, 
shake and filter, stand twenty-four hours ; then add the iodide of potassium, filter 
again, ready for use. Coat the plate, as usual, with collodion, and use the albuminate 
of silver bath as an ordinary silver bath ; wash in another bath of distilled water five 
minutes, then wash the back of the plate with common water, the front with distilled ; 
set the plate aside to dry in a vertical position, in a place free from dust. It will 
keep three weeks. Expose in the camera as usual, from two minutes to ten, according 
to the light, diaphragm, &c. Pass into the silvering bath again three minutei. 
Develop with — 

6 to 8 grains protosulphate of iron. 
1 ounce distilled water. 
1 drachm glacial acetic acid. 
Wash, and fix with— 

1 cyanide of potassium. 
20 water. 
*^ It is about as quick as albumen in the camera. The albuminate of silver bath 
must on no account be exposed to daylight, nor the developing solution. Potassium 
and ammonium salts will do to excite the collodion ; but it will not keep so long as 
with the metallic iodides. 

Tests of the Stzength of Acids.— One of the great causes of failure, to which 
the best photographers are liable, is to be found in the adulteration and impurity of the 
chemicals used. To this question Mr. Hardwich directed much of his attention, and 
the following are some of the tests and remedies his experiments suggested to him : — 
** NitrO'StUphwie Acid. — Plan for making nitro-sulphuric acid, the specific gravity 
of the two acids not having been previously determined : — Take a strong sample of 
nitric acid (the yellow nitrous acid, so called, succeeds very well), and mix it with oil 
of vitriol as follows: — 

Sulphuric acid . . . 10 fluid drachms. 
Nitric acid .... 10 „ 

*^ Now immerse a thermometer, an indispensable article, and note the temperature. 
If the oil of vitriol is good, it should be about 130"*. If it sinks below 120% place the 
mixture in a capsule (a teacup will answer the purpose), and float upon boiling water 
for a few minutes. 

" Having done this, a preliminary experiment with a small tuft of cotton wool will 
speedily indicate the actual strength of the nitro-sulphuric acid. Stir the tuft in the 
mixture for five minutes. Eemove it with a glass rod, and wash with water for ten 
minutes until no acid taste can be perceived. If the wool becomes matted, and gela- 
tinizes slightly on its first immersion in the acid ; or if, in the subsequent washing, the 
fibres appear to adhere and to be disintegrated by the action of the water, the nitro- 
sulphuric acid is too weak. In that case, add to the acid mixture oil of vitriol three 
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drachms. If the ootton was actnaUy diasolved in the flrat trial, an addition of half a 
fluid ounce of oil of vitriol may be required. 

'* Supposing the cotton not to be gelatinized and to wash well, then wring it out 
yery dry, pull out the fibres, and treat it in a test-tube with rectified ether, to which a 
few drops of alcohol have been added, If it is insoluble, dry it by a gentle heat and 
apply a flame. A brisk explosion indicates that the nitro-sulphuric acid employed is too 
strong. In that case, add to the twenty drachms of mixed acids, water one draehm, 
or even one drachm and a half, if the compound was very highly explosive. 

"There is a third condition, somewhat different from either of the above, which is 
puzzling to a beginner. It is this : — The fibres of the cotton mat together very 
slightly or not at all on immersion, and the washing proceeds tolerably well ; the com- 
pound formed is scarcely explosive, and dissolves imperfectly in ether, leaving little 
nodules or hard lumps of luialtered cotton. The ethereal solution yields, on evapora- 
tion, a film which is opaque instead of transparent. In this case, the acid mixture is 
slightly too weak, or the temperature is too low, being probably about 90° instead of 
120° to 130". When the acid mixture has been brought to the proper strength by a 
few preliminary trials, proceed according to the directions given a few pages in 
advance. 

** Preparation of Nitro-sulphuric Acid. — The process by oil of vitriol and nitre is 
recommended, in preference to the other, to the amateur who is unable to obtain nitric 
acid of convenient strength. The common oil of vitriol sold in the shops is often very 
good for photographic purposes ; nevertheless it is best, if possible, to take the specific 
gravity. At a temperature of 58° to 60°, specific gravity 1*833 is about the Jisual 
strength, and if it falls below this, it will be better to reject it 

" The nitre should be the purest sample which can be obtained. Commercial nitre 
often contains a large quantity of chloride of potassium; detected on dissolving the 
nitre in distilled water, and adding a drop or two of solution of nitrate of silver. If a 
milkiness and subsequent curdy deposit is formed, chlorides are present. 

" These chlorides are injurious ; after the oil of vitriol is added^ they destroys por- 
tion of nitric acid by converting it into brown fumes of peroxide of .nitroges, which 
alters the strength of the solution. 

" Therefore, if pure nitrate of poiash, free from chlorides, can be obtained, the slight 
additional expense is not worth being taken into account ; but if not, the finest cryalals 
of commercial nitrate may be picked out, and will probably answer the purpose. 

" Nitrate of potash is an anhydrous salt — it contains simply nitric acid and potash, 
without any water of crystallization ; still, in many cases, a little water is retained 
mechanically between the interstices of the crystals, and therefore it is always better to 
dry it before use. This may be dose by laying it in a state of'fiBie'pow)ier''Upidn blot- 
ting-paper, close to a fire, or upon a heated metallic p^tte. 

'< Whether previously dried or not, the -saiiiple must be'rediMOd' to a fine -powdir 
before adding the oil of vitriol ; otherwise portions of the salt escape d^o<ymip(«siti(»i. 

" Sttpposing these preliminaries 'to hove been i^roperly obiierved, weigh out pure 
nitre, powdered and dried, 600' gMdns, Itiis- qtiantity is equivakst to one and a qn«rier 
ounce troy or apothecaries' w«ight, And to one and a tfoafter ounce avoirdnpoie^wdght 
4- S^ grains. Pkoe this in a' tea^cup or any other convenient veBsel, and pour upon- it 
water one fluid draofam and a half mixed, with oil of vitriol t7velv& fluid draehws. Stir 
well with a glass rod- for two or three minutes, until all e^FvesceHtee has eeasflel, tavd an 
even pasty mixture^ free fi-om lumps, is obtained. 



WASHING AND BETING THE PYROXTLINE. 1S9 



<^ During the whole proeess, abundance of dense fumes of nitric acid will be given 
o£, w-hioh must be allowed to escape up the flue or into the open air. 

" The above formula will inrsriably -succeed with a good sample of oil of vitriol and 
pore nitre. When tried, however, with oommereial nitre, it failed in ihe writer's hands, 
tlie cotton being getattnised and disserved. Th^efere, in a second experiment, the 
addition of water was omitted, and -flie result proved -satisfectory." 

Mr. Hadow recommends tfaeibllowing for employment wilii commercial nitre :— 

Nitre, powdered and dried . . 510 grains, 
on of vitriol .... 15 J drachms. 
Water Ij drachm. 

" Observe that the qnaotity of #il of -vitriol in this formula is increased, to allow of 
the water being retained. The resultiDg mixture is very flmd and transparent, and the 
snisipulation easy. The ^mter has seen this formula tried twice, with samples of ■ 
common nitre purchessd at «n oil*shop. In the first the product was highly satisfac- 
tory, but in the second not quite so good, being only partially soluble and giving an 
opakscent film. In this case, probably, a better result would have been obtained by 
halving the quantity of water dineoted. 

" Washing and Drying the Pyroxyline. — The mixture of sttlphuric acid and nitre 
requires to be used immediately after its preparation, as it 'Solidifies into a stiff mass 
on cooling; but the mitted acids may be k^t iar any length of time in a stoppered 
hottte. 

** The fibres of the Cfeftton irhould be well pnlled out, and small tufts introduced 
singly, stirring with a gkss rod in order to keep up a constant interchange of particles 
ofxacid. The paper is cut into- small squares or strips, and treated in the same way. 

"The quantity of either must not be too great, orsome portions will be imperfectly 
acted upon ; about twenty grains to each fluid ounce of the mixture will be sufficient. 
" Time of immenHonvawesfirom ten minutes with cotton to twenty minutes, or 
even half an hour, with the paper. When an unusually large proportion of sulphuric 
acid is used, as in the formula given for the commercial nitre, the cotton should be 
removed at the expiration of six or seren minutes, as there is a tendency to paortial 
•solution of the pyroxyMne in the acid mszture UBfder tiiose circumstances. 

" After the 'action is complete, the nitronsulphnric acid is left weaker Aan before, 
from addition of various atoms of water necessarily formed "during the change. Hence, 
if Uie same portion be iised mox<e than once,' an addition of siilphuric acid will be 
zvqnired. 

" In removing 'file pyroxyBneftioiii Ifce nltro-«ilp(huric acid, press ont as much of 
'the liquid as possiMe, and wash it 'rapidly in a large quantity of cold water, using a 
glassrod in order to preserve the fingers from injury, ff it -were simply thrown into 
a -small quantity of water and allowed to remain, the rise in temperature and weakening 
of the" aeid mixture might do mischief. 

*• The washing-should be continued for at least a quarter of an hour, or longer in 
the case^f paper, as it is moat essential to get rid of every trace of the acid. When 
the nitre plan has been adopted, a portion of the bisuiphate of potash formed adheres 
very tightly to the fibres, and if not carefully washed out, an opalescent appearance is 
seen in the oollodion, resuliing from the insolubility of this salt in the ethereal 
mixture. 

" If no acid taste can be perC3ivef?, and a piece of blue litmus-paper remains in 
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contact with the fibres for five minutes without changing in colour, the product is 
thoroughly washed. Nevertheless, if time can be spared, it is a safe plan to place the 
pyroxyline in warm water, and allow it to soak for several hours. 

'^ Lastly, wring it out in a cloth, pull out the fibres, and dry by a gentle heat, 
always bearing in mind that the compound is more or less ezplosiyc, and therefore 
must not be brought too near to the fire. After drying, it may be kept for any length 
of time in a stoppered bottle. It has been stated, on good authority, that pyi-ozyline is 
in some cases liable to a spontaneous decomposition, attended with evolution of red 
fumes of peroxide of nitrogen. This, however, must be rare, as the writer has not 
often met with it in the course of his experience. 

" Rbcapituultiox. — The Acid Mixture too strong.— The appearance of the cotton is 
not much altered on its first immersion in the mixture. It washes well, without any 
disintegration. On drying, it is found to be strong in texture, and produces a peculiar 
crackling sensation between the fingers, like starch. It explodes on the application of 
flame, without leaving any ash ; it is insoluble in the mixture of ether and alcohol, 
but dissolves if treated with acetic ether. 

" The Acid Mixture of the proper strength.— "No agglutination of the fibres of the 
cotton on immersion, and the product washes well ; soluble in the ethereal mixture, 
and yields a transparent film on evaporation. 

'* The Acid Mixture too weak. — The fibres of the cotton agglutinate, and the pyroxy- 
line is washed with difficulty. On drying, the texture is found to be short and rotten. 
It does not explode on being heated, but either bums quietly with a fiame, leaving 
behind a black ash (in which case, probably, it consists simply of unaltered cotton), or 
is only slightly combustible, and certainly not explosive. Treated with the ethereal 
mixture, it dissolves only partially, leaving behind lumps of unchanged cotton. The 
solution does not foi-m an even transparent layer on evaporation, but becomes opaque 
and cloudy as it dries. This opacity, however, may be seen to a small extent with 
any sample of pyroxyline, if the solvents contain too much water. 

" By studying these characters, and at the same time bearing in mind that a 
drachm and a half of water in the quantities of acid given for the formulse will suffice 
to cause the difference, it is hoped that the operator will overcome all difficulties. 

^* Purification of Collodion Solvents. — ^The purity of the ether employed is a matter 
of more importance in the manufacture of a good collodion than that of any other 
ingredient. This point must be attended to in order to secure a good result. 

'^ There are three kinda of ether sold by manufacturing chemists : — First, ordinary 
rectified sulphuric ether, as it comes from the distilleries, containing a certain per 
centage of alcohol, and alsb of water ; if it is good, the specific gravity is about '750. 
Second, the washed ether, which is the same agitated with an equal bulk of water, in 
order to remove alcohol. By this proceeding the specific gravity of the fluid is reduced 
considerably. Third, ether both washed and re-rectified, so as to contain neither 
alcohol nor water ; in this case the specific gravity should not be higher than *720. 

** The first of these commercial varieties is the one usually employed by photo- 
graphers, since it is sold at a lower price than the others ; sometimes it is exceedingly 
pure and good, and is then to be preferred to the washed other ; but often this is not 
the case. 

*^ Some of the qualities which render ether unfit for photographic pui^oses, are as 
follows : — A peculiar and disagreeable smell, either of some essential oil or of acetic 
ether ; an acid reaction to test-paper ; a property of turning alcoholic solution of 
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iodide of potaseium brown with unusual rapidity ; a high specific graylty, from super- 
abundance of alcohol and water. 

" The ether which has been both washed and redistilled is always the most uniform 
in composition, and especially so if the second distillation was conducted from quick- 
lime, carbonate of potash, or caustic potash. These alkaline substances certainly retain 
the impurities, which ap|>ear to be of an acid_nature, and leave the ether in the best 
possible state for use. 

" The redistillation of ether is a simple process, and therefore it will be decribed. 
In dealing with ether, however, in any form, the greatest caution must be exercised, 
on account of its inflammable nature. Even in pouring ether from one bottle into 
another, if a light of any kind be near, the yapour is apt to take fire ; and severe 
injuries have been occasioned from this cause. 

*^ JPuriJlcation o/Mher. — Take ordinary rectified sulphuric ether, and agitate it well 
with an equal bulk of water, in order to wash out the alcohol ; stand it for a few 
minutes until the contents of the bottle separate into two distinct strata, the lower 
of which — «'.«., the watery stratum — is to be drawn off and rejected. Then introduce 
caustic potash finely powdered, in the proportion of about one ounce to a pint of the 
washed ether ; shake the bottle again many times, in order that the water — a small 
portion of which is still present in solution in the ether — may be thoroughly absorbed. 
Afterwards set aside for twenty-four hours (not longer), at the end of which time it 
wiU probably be observed that the liquid has changed to a straw-yellow colour, and 
that a fiocoulent deposit has formed in small quantity. Lastly, transfer to a retort 
of moderate capacity, supported in a saucepan of warm water, and properly connected 
with a condenser. On applying a gentle heat, the ether distils over quietly, and 
condenses with very little loss ; care must of course be taken that none of the alkaline 
liquid contained in the body of the retort finds its way, by projection or otherwise, 
into the neck, so as to run down and contaminate the distilled fluid. 

" A more economical plan of purifying ether is, without previous washing with 
water, to agitate with carbonate of potash or with quicklime, and redistill at a low 
temperature. 

'^ In order to preserve ether irom decomposition, it must be kept in stoppered 
bottles, quite full, and put away in a dark place ; also the stoppers should be tied over 
with a bladder, or a considerable amount of evaporation will take place, unless the neck 
of the bottle has been ground with unusual care. After the lapse of some months, 
probably a certain amount of decomposition— evidenced by the liberation of iodine 
from iodine of potassium — will be found to have taken place, in spite of all pre- 
cautions. This, however, is small in amount and not of a character to injure the fluid, 
except when very transparent films are employed, in which the amount of iodide of 
silver is reduced to a minimum. 

" Furijication of Spirits of Wine. — The object of this operation is to remove a 
portion of water from the spirit, and so to increase its strength. Alcohol thus purified 
may be added to collodion almost^to any extent, without producing glutinosity and 
rottenness of film. 

'< The salt termed carbonate of potash is a deliquescent' salt— that is, it has a 
great attraction for water; consequently, when spirits of wine are agitated with 
carbonate of potash, a portion of water is removed, the salt dissolving in it and forming 
a dense liquid which refuses to mix with the alcohol, and sinks to the bottom. At the 
expiration of two or three days, if the bottle has been shaken frequently, the action 
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ifi fiomplete, and tfa« lower fitratnm of fluid may be drawn off and i^ec^ted. Pure 
carbonate of potash is an expensive salt, and therefore a commoner rariety may be 
taken. Eren pearlash-^a highly impure form of carbonate-— will succeed, if no better 
is at hand. 

" The quantity of carbonate of potash used may be «boat ml vuiice aad a half to 
half a pint of spirit ; an excess, however, does no harm. 

" After the distillation is complete, a fluid is obtained containii^ about '90 "per 
cent, of absolute alcohol, the remaining 10 per cent, being water. The specific 
gravity at 60*^ Fahrenheit should be about 823 ; commercial spirit of wina being 
•886 to -840. 

" Preparation of the lodismg Compoutidt. — These are the lodidBS of potnaHJwm, 
ammonium, and iron, also the double iodide of potassium and silver. 

*' The Iodide of Potaeeutm, — Iodide of potassium, as sold in the shops, -is ofien x;on- 
taminated with various impurities. The first and most remarkable is earbonate of 
potash. "When a sample of iodide of potassium contains much carbonate of potash, it 
forms small and imperfect crystals, which are strongly alkaline to teet-papei, and 
became moiet on exposure to the air, from the deliquescent nature oi the aUraHne 
.carbonate. Sulphate of potash is also a oomiman impunty ; it aray .be 'detenlcd \/y 
chloride of barium. Commercial iodide of potassium, however, is rarely ao puare that 
no change whatever is produced by chloiide of barium ; tlvcrefore a mere opalescence 
or slight mi&inees on adding the test solution may be disregarded , but if a decoded 
white precipitate is formed,, it will be better to reject the sample, or to purify it by 
solution in strong alcohol. 

** A third impurity of iodide of potassium is chloride of potassium; 'it is detected 
as follows : — Precipitate the salt by an equal weight of nitrate of silver, and tseitt :tlie 
yeUow mass with solution of ammonia ; if any chloride of silver is presoit, it disssAves 
in the ammonia, and after filtration is le'-precipitated in white oords by the addition of 
an excess of pure nitric vcid. If the nitric acid employed is n^pure, but 4)otftain8 
traces of free chlorine, the iodide of silver must be well washed with diatilkd 'Water 
before treating it with ammonia, or the excess of free nitrate of silver dissolving in the 
ammonia would, on neutralizing, produce chloride of silver, and so cause an eirror. 

'^ Iodide of potassium may be rendered very pure by re^crystaliiaing from «pirit, 
or by dissolving in stnmg akohol of specific gravity *623, in which bodi «u}phate>and 
carbonate of potash are insoluble. The proportion of iodide of pcrtamium eoiltained in 
saturated alcoholic sedations vari«s with'theatrengtb of the spirit. 

** The Iodide of Amiinonimm. — This salt may be prepared byaddhig oarbonate of 
ammonia to iodide of iron, but mere easily by the following process :— ^A stsong solu- 
tion of hydrosulphate of ammonia is first made, hy passing sulphuretted hydrogsn gas 
into liquor ammonia. To this liquid iodine is added until the whole of lihe sulphuret 
of ammonium shas been oonverted into iodide. When this point is reached, the solution 
at onae colours brown from solution of free iodine. On the first addition of the iodine, 
an escape of sulphuretted hydrogen gas and a dense deposit of isulphnr take place. 
After the decomposition of the hydrosulphate of ammonia is complete, a portion of 
hydriodic acid— formed by the mutual reaction of sulphuretted hydrogen and iodine — 
attacks any carbonate of ammonia whidi may be present^ and cavses an ei^rveseenoe. 
The effervescence being over, t^e liquid is still 'aoid to test-paper, from eiseess of 
hydriodic acid ; it is to be cautiously neula^alized wi& ammonia, and evapotttted by the 
heat of a water^-bath to the crystallizing point. 
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" The crystals should be thoroughly dried over a dish of sulphuric ttcid, and then 
sealed in small tubes containing each about half a drachm of the salt. 

** The writer invariably employs the iodide of ammonium for the purpose of iodizing 
collodion, and finds that at the expiration of two years from the time of preparation 
the salt is still perfectly colourless. 

" Iodide of ammonium is Ycry soluble in alcohol ; but it is not advisable to keep it 
in solution, from the rapidity with which it decomposes and becomesbrown. 

** The most common impurity of commercial iodide of ammonium is sulfate of 
ammonia ; it is detected by its sparing solubility in alcohol. 

** The Iodide of Iron. — Iodide of iron, in a state fit for photographic u§e, is very 
easily obtained by dissolving about a drachm of iodine in an ounce of * proof spirit* — 
that is, a mixture of equal bulks of spirits of wine and water, and adding an excess 
of iron filings. After a few hours, a green solution is obtained without the aid of 
heat. The presence of metallic iron in excess prevents the liberation of 'iodine and 
deposit of peroxide of iron, which would otherwise speedily occur. 

^^ Double Iodide of Potassium and Silver. — In preparing thia compound, firit form 
iodide of silver by dissolving equal weights of iodide of potafisium and of nitrate of 
silver in separate portions of rain or distilled water, and washirrgthe resulting y^iow 
precipitate upon a filter. The washing is to be conducted, first, with water to wash away 
the nitrate of soda, and "afterwards with a small" portion of alcohol to displace the water. 

" Then digest the yellow mass with excess of iodide of potassium in spirits of 
wine, tmtil" a saturated solution of the double salt is obtained. 

** An analysis of a saturated solution of double iodide of potassium and silver in 
•alcohol of specific gravity -836, gave, as the quantity of bbth salts present in one fluid 
ounce, iodide of potassium, sixty-four grains ; iodide of silver, twenty-four grains. 
Therefore in the preparation one and a-half drachm of powdered iodide of potassium, 
and about twenty grains of iodide of silver, obtained by precipitating fifteen grains of 
xdtrate ef silver by an equal weight of iodide of potassium, may be digested for some 
' hours in an ounce of the spirits of wine. 

" Iffdide of Ctidtnium.—Thia salt is formed by heating filings of metidlic cadmium 
with iodine, or by mixing liie two together with addition of water. 

** Iodide of cadmium is very soluble both in alcohol and water; th© solution 
yicTditag on evaporation large six-sided tables of a pearly lustre, which are permsnent 
in the air. The crystalline form of this salt is a sufficient criterion of its ptrrity." 

mie Cdllodto-iklbtutien Tirocess. — Another process for fadlitatiffg the use 
of the collodion, has been brought forward by Mr. Ackknd, a gentleman connected with 
Messrs. Home and Thornl3iwalte*B establishment, which, with their permission, w« are 
enabled' to give: — 

"This is a process, invented by Br. Taupen^ot, for obtaining negatives on glass, 
which bids fair to outrival all others, being easy of manipulation, and giving results 
of the" most exquisite minutise and beauty. Glass plates, when prepared and excited 
by this process, may be kept at least a fortnight before being developed, and these 
plates when exposed in the frame may be developed immediately, or kept for days 
before commencing this operation. Indeed it is quite possible to prepare and excite a 
ntmxber of plates before leaving home to go on a tour of twelve or fourteen days ; to 
expose the plates at any time or place during the journey, and bring tiiem ihome to be , 
developed. 

** The manipulation may be said to consist of nine distinct operations :— 
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"1. Cleaning the Flate.^Yov which the directions already given will suffice. 

^' 2. Coating with Jodited Collodion. — The collodion necessary to be used in this 
process must be one yielding good negative pictures— that supplied by Home and 
Thomthwaite, under the name of negative collodion, answers admirably. This is 
supplied either ready iodized, or the collodion and iodizing in separate bottles. As 
this collodion becomes less sensitive, after being iodized a fortnight, it is advisable to 
iodize no more than will be used in that time — ^t^erefore, obtain the collodion and the 
iodizing solution separate, as the mode of iodizing this collodion is very simple. Half 
an ounce of the iodizing solution is mixed with one ounce and a half of collodion, and 
the mixture allowed to settle twelve hours before being used ; and it is even advisable 
to pour off the clear solution into a perfectly clean bottle, in order to get rid of any 
insoluble matter which may fall to the bottom. The plate having been thoroughly 
cleaned, and received its final polish by the use of a prepared chamois leather, is coated 
with the negative collodion, which has been iodized at least twelve hours, and allowed 
to settle. 

** 3. Exciting the CoUodion Film, — ^After the ether has evaporated, and the surface of 
the collodion appears set, the plate must be laid, collodion side upwards, on a glass 
dipper, and plunged, with one dotenward mavementj into a bath filled to within an inch 
of the top with collodion bath solution, prepared by dissolving one ounce of nitrate 
of silver in two ounces of distilled water, and two grains of iodide of potassium in 
one drachm of distilled water ; mix the two solutions and shake well together, until 
the precipitate which is first thrown down is redissolved ; when this takes place, add 
fourteen ounces of distilled water, and two drachms of alcohol. On the addition of 
the water, a turbidness ensues, which must be removed by the solution being very 
carefully filtered through filtering-paper ; and the filtered liquid should be clear and 
transparent, free from any deposit or floating particles, and must^ possess a slightly 
acid reaction of test-paper. 

" In order to ascertain if the solution thus prepared possesses the necessary amount 
of free acid without superabundance, proceed to test and to correct it,,if necessarj. 
The solution must be carefully filtered through filtering- paper before being used. 
After the plate has been allowed to remain in the bath one minute, it is lifted 
out three or four times, in order to facilitate the removal of the oily appearance 
which the plate now presents. When the surface appears wetted uniformly, on being 
drawn out of the solution the plate is removed from the dipper, and the excess of 
solution drained off, and is then placed, collodion side upwards, on a fixing stand, and 
distilled or filtered rain water poured over the surface, so as to remove as much as 
possible of the bath solution from the surface. The plate is now removed from the 
fixing stand, the back well washed with water, and then placed nearly upright on 
blotting-paper, with the face against a wall for one minute, to drain. This and subse- 
quent operations (except exposure in the camera) must be performed in a dark room. 

*^ 4. Coating with Albumen. — Having allowed the plate to drain one minute, place it 
again on a levelling stand, with the film upwards, and pour over] it as' much of the 
iodized albumen as the plate will hold, from a glass measure containing not more than 
enough of the albumen to coat two plates, pour off the excess into the measure and 
again cover the plate with albumen three separate times ; ultimately, drain off as 
much as possible of the excess of albumen, and place the plate nearly upright agaiost 
the wall, with the coated side inwards, to dry, which takes place in an ordinary 
temperature in about one hour. 
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*' In coating with albumen, the presence of air-bubbles or dust must be (yarded 
against. The former can easily be done by taking care, in pouring the albumen into 
the measure and on the plate, not to pour so as to generate air-bubbles in the liquid. 
But should any be detected, hold the plate horizontally and give it another coating of 
albumen ; then incline the plate so that the bulk of the liquid shall pass over and 
carry off the bubhles with the running stream. Dust on the plate most be prc- 
Tented by operating in a room as free from this photographic enemy as possible. 

" In order to render the coating of albumen as uniform as possible, the plate must 
stand to dry on two or three layers of filtering-paper, and the upper surface must 
touch the wall at one paint wdy^ and not be allowed to rest against it along its entire 
upper edge. 

" When the albumen coating is thoroughly dry (and not till then), the plate is ready 
to be excited ; but if more hare been prepared than are likely to be used for taking 
pictures on during the next ten days or fortnight, they may be stowed away in a plate 
box, ready to receiye the sensitive coating at any time. The author's experience has 
led him to belieye that these albuminized plates will keep good any length of time, 
as plates which had been coated a month, when excited, exposed, and deyeloped, 
appeared to possess all the properties of recently prepared plates. 

'^ 5. Exciting the Albumen Coating. — Prior to the plates being excited they must be 
thoroughly dry and free from any particles of loose dust on the surface, back, or edge. 
Sufficient of the albumen bath solution must be filtered through filtering paper to fill 
a dipping bath of the required size, so that the plate can be inmiersed in it 

" The careful filtering of the fluid is very necessary in order to free it from any 
floating particles, and to separate the animal charcoal. 

*' A bath having been prepared by dissolving an ounce and a half of nitrate of silver 
in sixteen ounces of distilled water ; adding one ounce of glacial acetic acid, with 
two drachms animal charcoal, which has been kept for use in a closely stoppered 
bottle — ^the plate is now taken and laid, albumen side upwards, on the dipper, and then 
lowered into a bath with one steady dotQnward movement^ where it is allowed to remain 
one minute ; it is then taken out, the excess of liquid drained off, and placed on the 
fixing stand, with the albumen surface uppermost, and a stream of water poured over 
it for at least one minute, so as to remove every particle of the bath solution. This 
complete washing is very necessary, in order to prevent stains in the after develop- 
ment, which invariably takes place around the edges, if not th9roughly washed. The 
plate, having been thoroughly washed, is leaned against a wall to dry, or, if required 
for immediate exposure, may be dried on a plate of heated metal or foot-warmer ; 
but in no case must the exposure in the camera take place until the surface is 
thoroughly dry. 

'*6. Exposure in the Camera.* — ^As before stated, this operation may take place 
immediately the plate is thoroughly dry after being excited, or a fortnight may inter- 
vene between the exciting and exposure, provided the plate is kept very carefully 
excluded from light and any chemical or sulphurous vapours, in a plate box adapted 
for that purpose, with the sensitive surface towards the back Of the box. When the 
exposure is about to take place, or at any time previously, the camera backs may 
each have a plate placed in them ready for exposure ; to do this, the camera back 
must be taken into the operating room and the door closed, so as to exclude all white 

* Cure mast be taken that the direct rars from the~ sua shall not fall on the lens or enter the 
can^fr? dnring the exposure of a plate. 
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I light. The hiagied flup of the camera back ii opened, and the prepared plate laid, 
I with ils«eiUBtiTe nirfeee doumwardty.ox neset the Bliding flap, bo that its cornera may 
I rest on the ailyer irire oomers of the pUle frame pBeyioualy. placed within the. camera 
back readj to noMve it. The hinged flap ia now oioecd and kept from opening b; 
tumiag the flap button over it ; the eUding flap ia- esaminedi to see that it ia puahed 
clooeily down ao as to gsard any acce«s of ligh^ an4 it is iSum. iseady to be placed in 
the camBnv and may bC' taken into the open air witji^aoQMHuty. Shonld. tb« expoeiiJ^ 
no^ take< plwe imaediatdy, or i^anld the oamera hack. ha¥e to be c«ciied any 
diatance^ it ia adyiaabla either to wia.pi it np in ^ black doth, or aeenre the^ flapa 
from tka chance of eomii^. open^ daruas tiajaait, by atoHt^atriiiLg beings ti|dd around 
the back. 

^'^he ioesmmg is cendttcfied in the Bigaao wag^ as iiaual» and. the cap ro^U^fd. on 
the IfiBs; tiie fsousing glaas ia now i«vLo.ve4) and: the camera backfltted into tiie 
same apecture, ufitk ihi^sHdinf fit^ neat tAti Um. The sliding flapt ia pulled, np^ to ita | 
fullest eoEtentj placeing the hand on the camera hack. to prevent it rising, out of tke { 
camena wilih this aelionv- The cap of the lena is, thc^ rem&yed, so tha^ the light may j 
be admitted iote the eamerai and to fall on the aeqeitive suvfiu^e of. the plate. iMfter I 
the necessary time of ea^eaaie ha& taken place, tba cap m replaced on the leaa^ tke 
sliding flap is pnahed down, and the camera back withdrawn from thi» oani^ra,-; the | 
plate can then, be taken into, the operating room to be deyeloped,, or this operatwni.Bi0jr | 
be dofenred.foit da;ya^ op: esreii a week or more if conTenient. The timp of e]i|ipDa»re I 
in the camera .yariea aeomnding U^ the intensity of the light and the. aperture and focal, ! 
length of the lenci ; therefore, to give the exact time of exposure would he impoasible, I 
still it may assist the amateur if I give Ihe time repaired in BunHaer with- i^ sun* j 
shine^ and. meanly state* that thw tim» may be inegeeaaed ta double in win(toi: ojr dull 
weatiiec 

<^ In* the .ordinary snnahine ef a sammer'a day tke time of expof^oKe wiUb^-r. 

'''3llr«econde witfi a Iqbs of 4-inoh focus, and i-ineh atep^ 

« 21' aecondfl with a.lena of 4rinch focus, and jh^^ stem 

<^ 5 aeoDDds with.a lena or 4-iQch foeua and l^^nch apartve, with no stq^. 

*<- \^ minute wiHi a lens of 6-inch foeu4 and ^iiiah atop.^ 

<* 4^:ieeoiids:W!itfi:a lene of 6-inoh feoua and 2^inoh< aperture, with no^itqpi 

^< 2 minutet witil^ a leoa of Sriuch fooua and ^-in^ stop. 

^ l^minuta imUh a lens of B-inoh focua and -l^ineh atop» 

^ 3| minute* with a lena of 10<-inch focua and ^-inoh at^ 

^ 2rmi<kutas.w^a'lenaof. 104nchfo<ma and f-inch atop. 

<^ S^aaoon^ with a lena.of 10-ini^ focus, 3^inch i^^rture, with no. atop. 

" 6 J minutes with a lens of 14-inch focus and J-inch stop. 

'' 4 ninutefihwitb a lena of H-ineh focus an4 i-ineh atop, 

<^ %\ mtnuta^^iffitih. aliens of 14-inch focus and f*inch 8to(p- 

<< ^ minutesrwil^ a lena of IGoinoh focus and i-inoh.atQp* 

^ &^ KiinutGA with a lens of l&^inch fooua and l^inch stop* 

" 2| minutea w^'a lana of 16-dnch JGocua and jr^neh atop^ 

"7. J£hi»kgift0th^Im<Hf$»-^Th» caniera back ia tjdsen into tka op^^rating room,, 
from wluch f^ Di^ite>Ught i» carefully exclude^ the plateremayed from the.camcia 
back, and laid) albumen aide upwards, ontheflxing-ataud; aa muc^ diatiUed water ia 
now poured on it aa^the surface will hold, taking care that every pari of the amsitwe 
surface m covered with the liquid ; allow the water to remaii^ 09. tb^e aurfaofi for one 
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zniniite) then pour off and drain slightly ; replace the. plate on the stand, and pour 
oyer, the aurface^BO as thoroughly to cover every part, the pyxogallic solution, which auut 
he carefully JiUered just hafore heing. used, ; allow this to remain on the plate for oiu) 
mnMite,, then> drain off into a perfectly clean measure^ and add to it an ei^oal hulk of 
silver d&Tek>£Jxig;, solution; miso ihete. thoKougUy together with & j^^ss rod, and then 
pour the mupad liquids over the plate ^ allow them to rest until thje. picture begina to 
appear, which generally takes about from three to five minutes ; then pour off and on 
repeatadl^y, vntil ihe developing fluid becomes opA|ue, which tbioik containa floating 
particles, a3d.1^Qae,.i£ allowed to do so, would setUe on the plat% toctba injury of tha 
picture; but this may be. praveojbed by brushing the surface witha eamel's^hair bruih 
frequently during the development. When this opacity of the developing fluid take* 
place, drain all [the fluid off the plate, and thoroughly wash with waber; then mix 
another quantity of pyrogallic and silver developing solution in the same proporUoom 
as before, and pour this on and off the plate as before, untU the picture appeara auffi.- 
cientlgr intenstt, and the middle shades w^ll brought out ; when thia talfea plaoe, drain 
0% and wash with water, so* as to clean the annface thoroughly, and the plate is than 
ready Cor the next step, ^^fizing the ims^' 

*^ Should tha pictoire begin to develop in leas than, threa minntea after the applica* 
tion of the mixed developing fluids, thoroughly drain the plate, and wash well with 
water ; then continue the development with a solution of three parta pyrogalUc soln^ 
tion, prepared by dissolving flfteen grains pyrogallie acid in seven ounces of distilled 
water, then adding two drachms glacial acetic acid mixed' with two drachms of aloohol. 
and one pari silver developinij; solution, oonsiating otf Mia dnudun nitrate of silver, 
dissolved in seven ouneea distilled water, adding two drachma aoetu^ acid. Should the 
picture, however, not begin to apptsar in five minutes, the addition of half a drachm of 
the albumen bath solution to each ounoe of mixed develojj^g solution will be neoesf 
sery, in order to obtain the middle shades^and the required-intensity. 

'^ li may ha stated, aa a guide, that the beat negatives which ti^e author haa p»>« 
duced occupied^from ten to twelve minutes in developang, 

'*8. Fivingi the^Jmagt. — ^The plate, having been thosougjhly freiad ixom the deve- 
loping fluid by oareful. washing, ia- now placed on the fixing stand, and the surface 
covered by the fixing solution, prepared by dissolving twoounees hydrosulphate of 
soda in one pint water. Thia solution being pouved over it, in a few seconds the 
yellow opaleaeent-eolonr of the film will begin te/dist^pear, and its cpmplete remo^ 
may be hastened, by blo^nung gently on the {date, so aa ta ^stiurb the -fluid. 

<< When eyecy particle of y^lowness h^a difiag^ared,. the fixing solution ia 
drained off, and. the s¥irface>&9»i0«^A^uraiM^' and it is.then leaned agmnst the- wall to 
droin and dry. 

" 9. Vamiddng M4P^^.—Tbe plate, being, thenmghly dry^ ia.Mady to veoeiye a 
coating gS transparent varnish, in o»d«p ta iwoteet the albumen surfaee from injury 
durioig the psiatintf prooese» To do thia effectually^ the plate «iual be held befone 
a fire or over a lamp, uatil k is riii^ly wanm all Qiwr.; tiben:pfiw^ cmev its fimr&oa 
'Home and Thomthwaite'a aegalive* iniffniih,' in the same manaev as collodion is 
applied; allow the superfluous varnish to drain, baok. into the bottler, hold the plate 
again before the &t^ until the whole, of the f^irii is eyapoiated; and, wh«n c(dd,.the 
plate ia ready to ha printed ftom, ao ae to produee any number of poeitiva pietusea on 
paper. 

'* It will be oha^a^ed that» in deaeribing thia proceos) the operator haa basn sup* 
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posed to be so situated, that, in case a second Tiew of the same spot were required, he 
oould return to his operating room, remore the plate which had been exposed from 
the camera back to the plate box, and place another in the camera back, ready for 
taking another view. But, unfortunately, this is not at all times practicable. We 
therefore require some means of remoying the plates, after being exposed, from the 
camera back into the plate box, and substituting others in their stead, whilst we are in 
the open air. 

" In order to effect this, the * Field Plate Box' has been devised by Mr. Ackland, 
by the aid of which the plates may be removed from the box, exposed in the camera, 
and again returned into the box, without any possibility of access of light falling 
on it. 

" This box is but a trifle larger than the ordinary one, and is furnished with two 
sliding bottoms, working in grooves, one over the other; the lower bottom has a 
grooved channel, into which the side of the camera back slides ; the camera back has 
an aperture through the side, closed by a narrow slide, and the lower bottom of the 
field-box has a corresponding one. We now suppose the field-box to have been 
previously filled with excited glass plates, having their gensitive sides towards the haeJc ' 
of the box, and the box lid closed. The bottom slide is now pushed on until the 
aperture is in a line with any particular groove of the field-box (which position is 
indicated by a numbered scale and index point). The camera back is then slid on 
to its place on the field-box, so that the hinged flap is towards the front of the box, 
and its narrow slide drawn out. The upper slide is then withdrawn, and the box 
inclined, so that the plate in that groove opposite the aperture in the lower slide may 
pass through into the camera back. When this has taken place, push in the narrow 
slide of the camera back, invert the box, and push in the inner slide ; then withdraw 
the camera back from its channel, and expose the plate in the camera. When this is 
done, slide the back again into its channel, draw out the inner box slide, then the 
narrow camera back slide, invert the box, and the plate will then leave the camera 
back and pass into the field-box, occupying the same groove as before. 

" In order to get out another plate, slide the lower bottom, so that the index points 
to the number on the scale, as that of the groove in which the required plate is situate. 
Then proceed as before directed." 

Br. Mansell, of Gruemsey, recommends, for changing plates in the open air, a 
bag made of three thicknesses of yellow glazed calico, one yard wide and one and a half 
yard long. Into this bag, the plate box containing the sensitive plates, the camera 
back, and the head, shoulders, and arms of the operator are placed. The bag is then 
tightly tied around the waist by tapes inserted into its neck. In this the operator 
can change his plates from the box to the back, or vice rersdy with impunity, as the 
yellow material prevents the admission of any rays that would damage the plates. 

The foregoing process will be found very useful to travelling photographers, espe- 
cially to those who do not use large glasses, as the weight of the latter would be 
rather an incumbrance ; but by means of a light spring hand-cart, that difficulty could 
be got over. I must say that Mr. Ackland's plan for changing the glass plates, is one 
of the most ingenious I have ever seen. 

Gutta-pevcha as a Sensitized Medium. — I shall now beg leave to introduce 
to the reader a new substance in photography, but as I have not had an opportunity 
of testing its capabilities I must make use of the inventor's words ; even this will 
not be so easy, as it is difficult to say who is the inventor, because, although Mr. 
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Aroher has taken out a patent for the lue of the subatanoe, the Bev. Mr. J. B. Beade 
has communicated the self-same process to the Photographic Journal ; and it is rather 
singular, in reference to patents, that the same gentleman made almost the same dis- 
ooyeries in the calotype that Mr. Fox Talbot made, and actually made them known 
hrfw Mr. Talbot patented his discoveries. 

The substance above alluded to is gutta-percha, and the following is the substance 
of a paper read to the Photograpic Society in November 1855, by Mr. Beade . — 

«It is known to many," he says, ** that a substitute for glass is a great desideratum 
to the practical photographer. The cost of glass is a serious diminution to the profits 
of the professional artist, and loss from breakage, especially when many valuable nega- 
tives are destroyed, compels a man to ask whether he cannot be supplied with an article 
as clear as glass and as tough as leather. I venture to offer gutta-percha as a substi- 
tute. It possesses the good qualities of glass in its perfect transparency and evenness 
of surfiBioe, while its cost is trifling, and its cohesion perfect. 

^' My experiments have recently been carried on in conjunction with my friend Mr. 
Millar, the resident medical superintendent of the Bucks Lunatic Asylum at Stone, and 
we can now present gutta-percha in such a form as warrants us to ask for the opinion 
of photographers upon it. 

** In the first place we dissolve gutta-percha in benzole, one of the peculiar hydro- 
carbons of coal-tar naphtha, or in chloroform. Thirty grains of gutta-percha added 
to an ounce of either solvent, is poured upon a plate of glass, and the excess drained off 
into the bottle, as in the^use of collodion, produces the film upon which we have 
worked. 

^ The benzole dissolved the common sheet gutta-percha of the shops (not a per- 
fectly pure article) with great readiness, upon the application of heat ; immersing the 
bottle in hot water being sufficient. The colouring matter, producing the well-known 
pinkish tint, fell to the bottom of the bottle, and above it was a solution as clear and 
colourless as water. 

^^ This was poured upon a glass plate as I have described, and immediately dried, or 
nearly so, by holding it over a spirit-lamp. This precaution for securing an evenness 
of surface is more necessary with the benzole then with the chloroform solvent, though 
its advantage even in the latter case is apparent. The film adheres perfectly to the 
glass, and has no tendency to separate from it on subsequent immersion in the nitrate 
bath if the edges of the glass are roughened ; but if^ as in some cases, they are smooth 
and polished, it is advisable, when the film is dry, to secure it firmly and certainly by 
passing the four^edges of the coated glass through the flame of a spirit-lamp. By this 
method about one-eighth of an inch of the film is dissolved, or nearly so, all round the 
surface of the glass, and no separation can be produced by any amount of immersion 
in water. This film, now firmly fixed upon the glass, is treated in the subsequent 
process as if it were glass. 

** The iodized collodion is poured upon it and sensitized in the usual way, and the 
picture is taken, developed, fixed, and varnished. The point of a knife is now carried round 
the edge of the glass for the purpose of scraping off the small portion of the film which 
had been semi-dissolved by heat to secure its perfect adherence. It is then placed in water 
for a minute or two, one.edge of the film is slightly [raised so that the fingers can take hold 
of it, and the whole separates with great facility and floats. By raising the glass up to 
it, it can be taken out on its surface, placed with the film downwards on blotting-paper, 
and the glass drawn from it. When dry, place the film between two pieces of paper, 
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hold It up to the ligiht and out the p«pei>*-ftt the same time lihe ilm, >'«faJ0h da perfootly 
yrmhle through the papeiw-^to any* vequiNd siae. 

<< We h»ve now a negative leady for lihe pcmting ficame^ taken aq ta oiatariid.ias 
durable and manageable as glass, bat occupying only a amall poDtioii of its spaoe, and 
perfectly free from the peculiar risks which bo ofeen put -ralnable oegrtxnea aHogather 
kors de^oinbat 

^* Beneole having the property of -beooming solid at a iemptf atnre of d2% ibe;g«tta- 
percha diseolred in it, unless it be «Tery thin film, has a tendency to become opaque^ which 
might possibly interfere with the subeequent printing from the negttkive. Thi^^efeat 
ia wh(^y avoided by dissolving the bemsole film, when dry, in ohloreltnny land.thcn 
using the chloroform film, which never becomes opaque, for the purpoec pKopeaed. J 
understand from «Hr. De la Eue, that one of the |«oduots of Bicmeae nafkhtha^ wifagu^he 
ia about to introduce, wUl Ibrm the beat aolvent, and jvoduoe a thiek tRnq>arent film 
at all temperatures. The puse ehloiofonn solution obtaaned, as abo^vie deaoribed, auey be 
used, according to the happy suggestion of Mr. Pollock, as a protisctiBg v^EBish for 
positives, and if applied to both aides of the picture, injury from atmosphenc iuAseace 
seems scarcely possible. 

*^ I may add that it is not difficult to iodide the solution «f. gutta-percha. Uself, 
taking pictures upon it quite independently of the uae of collodion, and also that a 
mixture of collodion and gutta-percha is not bad ; but I Uiink, upon the whoie, the 
proper place for the gutta-percha to occupy is this which I propose, as a {iiibataiute for 
the glass. We then deal with collodion, which is by far the best prep8ration:piut into 
our hands for sensitizing, and upon which we take pictures. We deal with it in ttbe 
usual way, and put upon the film as if we were putting upon glass. You^are then 
quite independent of glass, and may keep a- stock in a small portfolio. 

*< Perhaps I may be allowed, in addition, to state, that when the film is of a oeErtam 
degree of thinness it has a tendency, wh^i perfectly dry, to curl ; but if you bieathe 
upon it that tendency ceases, and it remains perfectly flat, and can be put into the 
printing frame with the greatest facility. In taking pictures you wonld adopt practi- 
cally a useful ^iekness." 

Mr. Archer aays in allusion to his patented process : — ^^-Ever sinee my introduction 
of the collodion process, it has been my desire to do away with the inconvenience of 
glass for negatives. 

'* According to my early publicationfl, when on a journey, I used .to ramorve Ake 
collodion film from the glass, roll the pictures up between blotting«paper, and expand 
them again on glass when at home ; but this occupied much time, and requisad ?iery 
delicate manipulation. 

, ** These difficulties induced me to try experiments with a variety of auhiiumes 
likely to preserve the delicacy of the picture on the collodion film, and to be au^inxtiy 
strong to bear handling when in use. 

" After much labour I have aucceeded in my object, and in Augnat laat I patented 
my process, which I hope will be found to remove the only great impediment i» the 
universal use of collodion in photography. The material used ia a solution of gutta- 
percha in benzole. Other solvents can be used, bjat this is preferaUetcany. 

'* There are two methods of applying this solution of gutta^peroha (both induded 
in the patent) to aeoomplish the object in view, viz., the removal of the cdUodion film 
fivm ihe glass. I will describe them in detail. 

** The first method is this : — Pour on the clean glass plate a quantity of the aolntion 
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-of gutta-percha, in a similar manner as for coating i^e giass witii a flfan of •ooUodiou. 
^TThen this film is dried, the iodised collodion is ponred on and immersed in the silTer 
bath. The plate is exposed, dereloped, aad fixed. The glass plate, with gutta-percha 
and collodion film attached to it, is immersed in a vessel of cold water, which presently 
oaoses the two combined films to separate- readSy from the glass. 

" The second method :— Prepare the glass witii iodiaed collodion, and proceed with 
the prooess in the ordinary manner. 

** When the collodion picture is dried, pour on t9 it the solution of gutta-percha ; 
when the plate is coyered, hold it in a hensontal position for about a minute to 
thicken. Braw off very gently through a funnel into the- bottle the excess of solution, 
and gradually raise the plate vertically over the funnel. 

*' The benzole will evaporate rapidly, leaving on the collodion picture, and in 
intimate contact with it, a coating of gutta-percha. 

" The plate must now be gently held with its backtowaids a dear fire, to accelerate 
the hardening of the gutta-percha and to prevent its chilling on the surface. 

" When cold, the plate is immersed in a vessel of cold water, which causes the 
combined films to separate, in one sheet, from the ^ass.* 

*^ In this operation the benzole solution does not come in contact with the glass, 
nor is the surface of the glass in any way injured by its application to the collodion. 

*' Thus the glass can be used again after the ordinary cleaning. One great objection 
to the first method is, if the collodion picture be not successful, the gutta-percha 
coating is lost; whereas, in the second, the solution is only applied to a perfect 
picture, or such as the operator wishes to preserve. 

"Another objection to the first method is, the great difficulty in getting the gutta- 
percha film sufficiently even when'used thick enough to support the film." 

The only objection I see to the process just noticed is, that the gutta-percha film 
wiU not stand the heat of a summer's sun, as I have seen solid gutta-percha, and 
pretty thick too, melt in the heat of summer ; and I must say that I should not like to 
see a negative that I set some value on melt, and perhaps draw out to about twice 
its length. 

It may not be out of place to describe here the camera constructed by Mr. Archer, for 
out-of-door practice with collodion. It is awooden box eighteen inches long and twelve 
inches wide and deep. In front is a sliding door with a circular opening to admit the 
lens ; this eliding door enables the operator to raise or depress the point of view. The 
camera has in the sides a hole into which sleeves of India-rubber cloth are fixed, furnished 
with India-rubber bands, into which the hands of the operator are admitted, the bands 
closing at the wrists and excluding the light while he arranges the collodion frame. 

The back of the camera has a hinged door, fitted at its upper part with an opening 
of just sufficient size for the eyes, and shaped so as to fit close to the face. A black 
cloth is tied round this end of the camera, to prevent any ray of light penetrating the 
opening in the top of the instrument. Near the front is inserted a frame of yellow 
glass hinged like a door to admit a regulated yoUow light. The interior of the box 
is furnished with a sliding frame to support the ground glass, the bath and the pre- 
pared plate, with a focusing slide, by which images of from three to fifteen inches 
can be obtained, the bottom being furnished with a gutta-percha tray, one inch deep, 
to hold the washings when in operatimi. 

This instrument allows of the preparation of the most sensitive surfaces on the 
spot, of their immediate use, ready development, and fixing of the image at once. 



152 



Ma. CLAREB's 8IFH0N. 



as made at present, to pour 




Bb. CUxke's Siphon. — The following ingenious contrivance of Mr. B. T. Clarke 
may not be out of place here, he calls it ** A hottU siphon for the silver bath" and 
he uses it for the purpose of emptying his nitrate bath when he has finished 
working :— 

"The upright baths are yery awkward things, 
from. I employ a siphon bottle such as is here 
represented (Fig. 74). 

" Place tiie short leg of the siphon A in the 
bath, which must be raised on a block or other- 
wise. Exhaust the air from the bottle by the 
mouth-tube B, and you will draw off your bath 
into its bottle at once, without danger to your- f 
self or loss of liquid. The lips must be with- 
drawn of course as soon as the siphon begins to 
act. You have only now to take out the appa- 
ratus, which is merely a cork with two pieces 
of quill tubing, and replace the glass stopper." 

Before dismissing the subject of collodion, I 
may add, that, with careful manipulation, a total 
absence of all flurry, performing each part gently, 
extreme cleanliness, care that there is no floating 
dust in the camera or dark-room, great care in 
focusing, proper attention to light and shade, 
bath, collodion, and developing solution well 
Altered, measures and vessels well cleaned, absence 
of any fluid left in the frame by a former plate, 
gently raising up and shutting down the slide, a 
proper length of exposure, and, above all, observation^ success is certain. Before con- 
cluding, I shall describe a very useful piece of apparatus nearly identical with Mr. 
Clarke's siphon, which is used by Mr. Hardwich for clearing collodion. The collodion 
being iodized some hours previously, and allowed to settle down and become clear in a 
bottle with a large mouth, in which a cork with perforated holes for two glass tubes is 
placed, as represented in Mr. Clarke's drawing. By gently blowing at the point of the 
shorter tube, the other glass tube is filled, and the fluid drawn off more closely and 
cleanly than could be done by simply pouring from one bottle to another. I shall con- 
clude my remarks on this part of the science. The next will be — 

On the Fixing and Colouring of PositiTOS. — ^As this is a subject of vital 
importance to photography (their being,but little use in producing first-rate negatives 
if you cannot from them obtain beautiful and lasting copies), it has met with an 
unusual amount of study and experiments at the hands of some of the most eminent 
photographers. Among these no man has given the subject more consideration than 
Mr. Hardwich. I again make use of his pages, giving, in some instances, his own 
words, in others their substance. 

This subject Mr. Hardwich divides into five sections : — Ist, Positive printing by the 
ordinary direct process!; 2nd, Mr. Sutton's mode of toning positives; 3rd, Positive print- 
ing by the negative process ; 4th, Remarks on the fading of positives ; 5th, On printing 
enlarged or reduced positives, transparencies, &q., which I shall briefly notice in their 
turn. 




Fig. 74. 



POSITIVE PRINTING. 153 



PosmvB Printino upon Chlobids op Siltbr. — This includes preparation of 
Benritive paper — of fixing and toning baths — manipulatory details of the process. 

In the preparation of sensitiye paper there are three kinds of surfaces, yiz., alhumi- 
nized paper, plain salted paper, and paper prepared with serum of milk, which may be 
used. A photographic paper should be very smooth and uniform in texture; of 
equal thickness in each part, and free from spots. These spots consist usually of small 
metallic particles, which, when the paper is rendered sensitive, act as centres of 
chemical action and spoil the effect. 

The -foreign papers, French and German, are porous and sized with starch, the 
English being dense and sized with gelatinous animal matter, which gives a brown 
tint to the reduced chloride of silver in the same manner as albumen. The density of 
English papers makes the fixing and toning of the positives a slower process than when 
foreign papers are used. There is also a tendency to curl up when laid upon the liquid 
for albuminizing, and Mr. Hardwich recommends the thin negative papers of Canson and 
de la Rive, or the papier Saxe, where they can be obtained. A difference in smooth- 
ness between the two sides of the paper is perceptible, which may be detected by holding 
the sheet in such a manner that the light strikes it at an angle ; the wrong side is that 
on which broad wavy bands are seen, caused by the strips of felt on which the paper 
was dried. 

Preparation of Albuminized Paper. — ^This includes the salting, albuminizing, and 
lensitizing with nitrate of silver. 

Take chloride of ammonium, or pure chloride of sodium fifteen grains, water 
(distilled if at hand, if not rain water) one ounce. 

Mix any number of ounces according to this formula, and add a third part by 
measure of the whites of new-laid egg?«. Then with a bundle of quills tied together 
beat the whole into a perfect froth. As the froth forms, it is to be skimmed off and placed 
in a flat dish to subside, when it should form a perfectly homogeneous mass. The suc- 
cess of the operation depends entirely upon the manner in which this part of the pro- 
cess is conducted. If the albumen is not thoroughly beaten, flakes of animal membrane 
will be left in the liquid, and will cause streaks upon the paper. When the froth has 
partially subsided, transfer it to a tall and narrow jar, and allow it to stand for several 
hours, that the membranous shreds may settle to the bottom. Then pour off the upper 
portion, which should now be clear and fit for use. Albuminous liquids are too glutinous 
to run well through a paper filter, and therefore it is better to clear them by subsidence. 

To apply the albumen, pour a portion of the solution into a fiat dish to the depth 
of half an inch. Then, having previously cut the paper to the proper size, take a sheet 
by the two comers, bend it into a curved form, convexity downwards, and lay it upon 
Ihe albumen, the centre part first touching the liquid and the comers being lowered 
gradually. In this way all bubbles of air will be pushed forward and excluded. One 
side only of the paper is wetted ; the other remains dry. Allow the sheet to rest upon 
the solution for one minute, and then raise it off, and pin up by two comers. If any 
circular spots, free from albumen, are seen, caused by bubbles of air, replace the sheet 
for the same length of time as at first. 

Most practical operators lay stress upon removing the sheet from the albumen 
speedily ; and it certainly is the case that if you take a thick porous paper, like 
Canson's positive, and leave it upon an albumen bath for a long time the surface is 
roughened and irregular from imperfect absorption of the last layer of liquid. 

Albuminized paper will keep any length of time in a dry place. Some have 
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recommended to prew it -with a heated iron, in order to coagulate the layer of. albumen 
upon the surface ; but dua preoaatioa ia unneoeasary, aince the coagulation ia perfectly 
efiboted by the nitrate of silver used in the aensitizing. Also, it is doubtful whether a 
l&yter of dry albunen would, admit of coagulation by the simple application of a 
boated iron. 

To Rendw ih$ F^m' Sftmiiv** — ^This operation must be. conducted by candle or yellow 
light, and with a. solution of nitrate of silTer, sixty grains ; distilled water, one ounce. 
If the sample of nitrate of silver contains much free nitric acid it may be of servicer 
to neutralize it ^th carbonate of soda, filtering out the excess of white carbonate 
of silver, and then adding one or two drops of glacial acetic acid.. 

Prepare a sufficient quantity of this solution, and lay the sheet upon it in the: 
same manner as before. Th£ee minutes contact will be sufficient with the- thiu'. 
negative paper, but if the Caoson positive paper ia used, four or: five minutes must be- 
allowed for the deoomposition. The papers are raised &om the solution by a paior of 
bone forceps or common tweezers tipped with sealing-wax^ and hung. up. to diy. A. 
small strip of blotting-paper suspended from the lower edg9 of the paper will serve, to 
drain off the last drop of liquid. 

After the solution of nitrate of sihr&r has been'^in use some time, it becomes dis* 
coloured from a partial formation of sulphuret of silver. The brown colour may ha. 
removed by. the employment of animal chareoa!, or ihe white china clay,, or ^' pipe- 
clay." 

After a large quantity of paper has been sensitized, add fresh nitrate of silver in 
the proportion of about ten grains to the ounce, in. order to keep, the bath atiis. 
oziginal strength. 

Sensitive albuminized paper, prepared ~ as above,- will usually keep one or two 
days, if protected from the light ; but afterwards it turns yellow, from partial decomr 
position. 

JPreparaiionof Tlain SaUfd.Fapev, — Taks of purified gelatine one grain; chloride 
of sodium or ammonium, ten grains,; water, one ounce. Either of the foreign papera. 
may be used for this formula — Gaason's positive and papier Saxe being especially res- 
ceBunended. Towgood'^ positive gives a fioe brown nearly approaching to blade; it. 
must be salted in the save maaiier as the others. 

Weigh out the proper, quantity of gelatine for the required number of ounces, and 

diaayolve it in a small bulk of warm water. Then add the remainder of the water and. 

the salt. The mode of salting the- paper is the same as for albumen, but if the weather 

is oold, it will be well to hang the sheets near to the fixe,. to prevent any gelatinizing^^. 

; Wihiidi might otherwise occur. 

Mode afSmsiiisiing ths ScdUd Faper. — Gelatine pop^.may be sensitized by floating'/ 
upon the ordinary sixty •grain EDlutlon of nitrate of silver; or with the ammonia- 
nitrate of silver prepared as follows : — Take of nitrate of silver, eighty grains ; dis- 
tilled water, one ounoe^. Dissolve the nitrajte of silver in one-half of the total quantity 
oiw^atOT* Then take a^ure solution of ammooiaand drop it in carefully,, stirring*, 
meanwhile with a glass rod. A brown precipitate of oxide of silver fixst forms, but on 
the addition of more ammonift it is redissolved. When the liquid appears to be clearing 
up, add the ammonia.- vevy^caotieusly, so aa not to incur an excess. In order atilL 
further to secure .the. ahssiMa of. free a.mmonia, it is usual to direct, that when the* 
liquid becomes psrfsotly dfar^ adiDp-or two of solution, of nitrate of silver should^be 
added^ until a slight turbidity is again produced. Lastly, dilute with water, to the 
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proper bulk. If the cryatafe of nitrate of silver etupiojed contaiii a large exeess of 
' fjree^dltrio aoid^.nO'pnDipitato will be formed on tin first addition of ammonia. Th« 
free nitric acid, producing nitrate of ammonia widi the aUoaii, JDeepe the oxide of ailyer 
in* flolutidn. This catunr of error, however^ is not likely to happen frequently, since the 
amount* of nitratB of ^ aamonia required to prevoit aU precipitation would be con- 
siderable. From tfae^soM reasoo, yiz.,.the preeeaee of nitrate of amimmia, it is uselesa 
to aMempttocoiPrart'ii nitrate bath, already used fbr sensitiiRDg, into ammonio^trafe. 

AAnansonio-nitrBte of silyvr should be kept in a daik. pboe» being more prone to 
re^otlflnrr than the nitnte of silter. 

Smsitizinf Salted Bap0t mth Ammmm*'Mtrmte,'-^M9ek operaton'prefer bmdung> on 
thcf eolutiottof Mnmonio-nitrate, the properties of the sehition being altofed by the 
readtion with the sdt, free aamnmia being liius formed in the amimonio-nitrate bath, 
which has the effect of changing the half-shadows of the prinit to a reddish-pink 
t«ne. Bren in bruslmig the same ammonia is not to be used too often. Brushes are 
sold ma&uilMBtaeed jmrpos^ for applying silTer solutions ; but the hair is soon de» 
stroyed^'imleM care is* taken to ksep the brush clean* In» sen9itiBii% paper by brushing, 
lay the salted' sheet- nprm^lottingt-paper, and wet it thoroughly by drawing the bruah' 
first lengthways and then aerosn Allow it to icmiiin flat for a few minutes^ in orcter 
that a sufficient quantity of the silrer tolutiGn may be abaorbedy and then pin up by 
the oevner in the usual way. 

Ammonio-aitnite papers cannot be kept long; they beeome dkooloured alter the* 
lapse^of a few houia. 

Q^Iatine paper sensitiBed with- plain nitrute of sflver will remain good for seyesal 
days ; it turns a little yeUow, but this is removed by the toning both. 

BneparuHm with S^itm of MUk^^TbA eevun of milk is prepnred a6« fi^ows :— 
IMoerpur^ milk iroiB the cow, and cnrcBe it by a pieee of rennet, or if that cannot be 
olft8ifl»d) by dropping into it a little oeetio acid or common vinegar. The quantity of 
vinegar req^nired will, perhaps, be about two or three drachms to tiie quart of milk, 
whicli nrost be b«iiling' hot at the time t^e aeid is added. The caseine coagulates im- 
mediately, flftd is to be strained out through a doth and rejected. When the serum 
has become nearly cold the white of an egg is added, previously beaten up in a cup to- 
inMffe liierottgh mixture ; then {daee the serum in a pdpMn over a slow fire, and heat 
it to ebnlUtion. The albumen coagulates, forming » finei network^ and carrying up 
with it^globules of oil, thus «leenng the liqoid* When it ia coM, atrain again through 
nraalhi or oeiieo,and afterwair^ tkroiugb bietting*p«per. The latter iUtration is often 
tedtous, and oc<e«ipies soveral houra ; if started over night in a large filter, it will 
pvobably be ootmpleted by tho morning. Tiie serum, when properly prepared, should 
hffVe « straw-yellow tint^ aud be 'perfectly dear and transparent: 

Die senm being thus- prepared, take oi chloride of ammoniunten grains, of tba 
&mm of adlk'one ounce*, to tbis^add one grain of gelatine tdiDinnighly dissolved in a 
dmefon and ahalf fjH boiling water ; pour the hot solution into the serum, and stir 
withragiass'iod er silver spoon; then addf oii»ounoe of aloofadito each ten ounces' 
of tii« solutimr. 

iSNwMMM^'fJ^iiSi^«»-iStifyli«»i^Lastly, nsBMurethe bulk of the liquid, and dissdw- 
1^ 8altiin>tiie.propotftfoii often gra&tts to each ouoee^ 

The papers which, i^^ar to gins thefineKr tints with serum of milk are Le Biv«^tr> 
negative, papier Saxe^ and Oidifloti'B positive pftper. Towgeod'B>positivt» paper gives a 
shade of brown, very warm and pleasing. 
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The sheets are laid upon the salting hath in the usual way, and allowed to remain 
from one to two minutes, according to the thickness and degree of porosity of the 
paper, the thin papers requiring less time. 

They are sensitized on the nitrate hath of sixty grains to the ounce of water. 
From two to three minutes* contact will be sufficient. The serum discolours the 
nitrate of silver to a certain extent; hut not in so marked a manner as albumen. 

Papers prepared by this method turn yellow more quickly than ussobI ; they 
should therefore be sensitized, if possible, only a few hours before use. Mr. Shadbolt 
recommends the addition of acetic acid to the nitrate of silver bath, to obviate the 
tendency of albuminized and other papers to discolour by keeping. 

Mints in aeheting from the above Formuke, — Albuminized paper is, perhaps, the 
most generally useful ; it gives a warm, bright appearance to the shadows, and the 
tint is of a pleasing brown. 

Serum of Milk Paper gives fine purple tones, and is free from the glossiness of 
surface which many object to in albumen. Plain salted paper is recommended for 
obtaining pure black tones suitable for portraits and engravings. The negatives, 
however, should be intense, or the result will be inferior ; good brown tones may be 
obtained with a comparatively pale negative, but not the finest blacks. Canson's 
positive paper and papier Saxe are, perhaps, the best for black tints. 

Ammonio-Niirate Paper gives blacks possessing great depth and brilliancy, but it 
is troublesome to manipulate with, and requires more care than the others. 

Preparation of the Fixing and Toning Solutions, —Bath for fixing and toning posi- 
tive proofs may be prepared in either of the following ways : — ^By perchloride of iron, 
with iodine, and with chloride of gold. 

1. With PerMoride of Iron. — Dissolve four ounces of hyposulphite of soda in seyen 
ounces of water, and thiiiy grains of nitrate of silver in one oimce of water. Pour 
into the solution of hyposulphite by degrees, stirring all the time, six drachms of 
perchloride of iron. The addition of this salt produces a fine purple colour, which 
soon disappears. When the liquid has become again colourless, which it does in a few 
minutes, add the dissolved nitrate of silver, etirring briskly. Perfect solution will take 
place without any formation of black sulphuret. 

A toning bath prepared with chloride of iron will be ready for use twelve hours 
after mixing, but it will be still more active at the expiration of a week. The solution 
soon becomes acid to test-paper, and milky from a deposit of sulphur ; this may be 
removed by filtration, but it is scarcely necessary to filter out any solid deposit, as the 
close texture of paper upon which positives are printed prevents it from doing injury. 

The bath may be employed either in an acid or neutral state. If the weaker is 
cold, probably the colouring action will be slow, and in that case it is best to allow the 
acid to remain. But if the thermometer indicates 60° or higher, the colouration of the 
print is effected with more rapidity, and there is danger of the half-tones being eaten 
away by the acid bath ; and, therefore, it will be advisable to neutralize it by taking 
up the solution for five minutes with as much powdered chalk or whiting as will stand 
upon a shilling, and afterwards allowing it to settle down, or filter it through blotting- 
paper. Chalk is the only practicable remedy, because the solution contldns proto- 
chloride of iron, which on the addition of an alkali forms first oxide, and then, by 
reacting on the sulphuretted principles present, sulphuret of iron. 

For this reason ammonio-nitrate prints cannot be toned in a solution prepared 
with chloride of iron. 
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After the bath has been neutralized, there is a constant tendency to a return of 
the acidity. 

2. Fixing and Toning Bath with Iodine. — Dissolve the thirty grains nitrate of 
silver in an ounce of the water, as before. Then, from four ounces of hyposulphite of 
soda, weigh out carefully hyposulphite of soda sixty grains. Dissolve in an ounce of 
the water, and throw into it thirty grains commercial iodine. Agitate the vessel until 
the whole has disappeared, which will happen in the course of a few minutes. If after 
the solution of the iodine a brown tint is acquired, there is an excess of iodine ; in that 
case, cautiously add hyposulphite of soda, a single grain at a time, until the liquid 
becomes colourless ; then pour in nitrate of lead forty grains, previously dissolyed in an 
ounce of the water. The addition of nitrate of lead causes the separation of the greater 
portion of the iodine in the form of yellow iodide of lead, which is useless, and may be 
rejected. Throw the whole upon a paper filter, and allow it to drain for a short time ; 
then pour upon it by degrees two ounces of water, in order to wash out as much of the 
soluble tetrathionate of soda as possible. When all has run through, add three ounces 
of water ; dissolve the hyjwsulphite of soda, and mix in the nitrate of silver solution 
with continual stirring as before. 

This bath is not very active when first prepared, probably on account of a little 
iodide of lead remaining dissolved ; but at the expiration of a few days or a week it will 
yield very fine tones, and is then superior to Formula Ko. 1. 

It will continue in good working order for about a month or six weeks, but after 
that time loses its activity to some extent, even if it be not used. The immersion of 
prints by removing sulphur has the same effect, the tones being produced more slowly* 
and a fresh addition of iodine being required. 

3. Fucing and Toning Bath toith Chloride of Gold. — Dissolve four ounces hyposul- 
phite of soda in four ounces of water, solution of chloride of gold, a quantity equivalent 
to four grains, in three ounces of water ; thirty grains nitrate of silver in one ounce. 
Pour the diluted chloride by degrees into the hyposulphite, stirring with a glass rod ; 
and afterwards the nitrate of silver in the same way. This order of mixing the solu- 
tions is to be strictly observed ; if it were reversed, the hyposulphite of soda being 
added to the chloride of gold, the result would be the reduction of metallic gold. The 
difference depends upon the fact, that the hyposulphite of gold which is formed is an 
unstable substance, and cannot exist in contact with unaltered chloride of gold. It is 
necessary that it should be dissolved by hyposulphite of soda immediately on its forma- 
tion, and so rendered more permanent by conversion into a double salt of soda and gold. 

A toning bath prepared with chloride of gold is most active at the expiration of a 
few days after mixing. On keeping for some weeks it loses much of its efficacy by a 
process of spontaneous decomposition, and requires the addition of fresh chloride of gold. 

Photognkphie FHntlng. — ^These include the exposure to light, or printing, 
properly so called ; the fixing and toning ; and the washing, drying, and mounting of 
the proof. 

The Exposure to light. — For this purpose frames are sold, so constructed that they 
admit of being opened at the back, in order to examine the progress of the darkening 
by light, without producing any disturbance of position. 

Simple squares of glass, however, succeed equally well, when a little experience 
has been acquired. They may be held together by the wooden clips sold at the 
American warehouses at one shilling per dozen. The lower plate should be covered 
with black cloth or velvet. 
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Suppofling the frame to be employed, the shutter at the back is removedi aod the 
negative laid flat ujfDn the glass, collodion side uppermost. A sheet of sensitiTtt pupar 
is thea plaeed upon the negatiye, senflitirve aide dowawaEd%.an(l.ihe ^hole tigiitljr cam- 
pressad bj replamag and bolting down the* shutter. 

This opfioatioa ma^ be condueted in the dark room ; boptunlefls^ the Uglci is> vaiy, 
strong, such a precaution will scarcely be re%<ured. The time of eacpoBuse to lighf 
variea much with the density of the n«gatiTe and the power of the actinic raya^ atf 
influeneed by the season of the year and other obvious GCAsiderotionsi As- a geBbenI 
ruie, the best negatiTee print slowly ; whereas negativea which ha^e been u&der-»e:i90Md- 
and under<fcdeveloped are more rapid. 

In the early spring or summw, when the light is powerful, probably about- ten.. to* 
fl£teen mmutea will be required ; but as mueh a» three-quarters of an hour mAf b«r 
allowed in the winter months, ev«n in the dhrect rays of the sun. 

It*, is alwi^B easy to judge of the- length of time] which will be suffioient, by 
exposing. a small slipof the sensitive paper, unshiekUd, to the sunfs rays, and observing 
how long it takes to reach the coppery stage of redcustion. Whatever the tim» mayi 
be, about the same will be occupied in the printing, if the negative is-frgood.one^ . 

When the darkening of the paper a{^ear8 to have proceeded to. a; considerable 
oxbenty the fran»e is to be taken in and the picture examined. If squares of plate glass * 
are used, in place of a printing<^rame, to keep the negative and sensitive pc^er ia. 
conlttcty aome difficulty will be experienced at first in. returning it prociaely-taits 
former position after the examination is complete ; but this w4U easily be overeome hy 
praotiea. . The fing^ and thumb should be fixed on the lower, comers, or edge, and thA>. 
plate raised gently. 

If .thff exposure tar- light has been sufficiently long, the ^enesal aspect of- the pfint 
appenss sligh^Jy darker than it is intended to remain. The toning bath dissolves- awa^- 
the^^ lighter shades; and reduees the intensity, for which aUowanae is made in. tiie-' 
expesufe to light; A little experience soon teaehes what is the proper'depth to priat ;. 
but' the following general rules may be useful as a guide. The acid toning bath^.piie*<^ 
pared with iodine or perchloride of iron, dissolves away tlie lighter- shades nu>re than 
the neutral both, with chloride of gold. When t^e- proofs are to be inuuezsed- for a< 
long time in order to secure black tones, it is necefisary to over-print more stsongj^ 
than^ when the^ pmple tints are doeired. 

If, on removal from, the printingrframe, a peculiiar clotted/. appearance ia^ seeoy 
pvoduoed by. unequal darkening of the chloride of silver, either the nitrate bath is too 
weak, th» sheet. removed from its suarface. too speedily, .or the. paper, is o£ inferior 
qiiidity. 

On the other haad, if the general aspect of the print is a rich chocolate-browAin 
th&'Oase.of albumen, a dark slatei-Uue with, gelatine or afamnnio^nituiie papen; er a 
reddishi-pjHiple' with paper prepai^d. on serum of milk, poobably the subsequent 
colouration will proceed well. 

If, im ther exposure to light, the shadows of the pfroof become- vecy- decidedly 
coppery ibftfowi liie lights are sufficiently printed,, the negative is in fault. Armmenioo 
nitrate paper is particularly liabla to this fault-of excess of reduction, and especially 
so if the ligh4; is powerful ;. hence it isbest, as a rule, not to. print by the direetrxviys 
of the sun.. This pdHAt is important. also, because the excessive heat of the sua^.Tays 
often oracto the passes by unequal expansion, and ghxes the xMg^tive firmly.dewn ta 
the sensitive paper. 
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77m Fixing and Toning of tha Froof, — Th& priirt may be immersed in the toning 
batb immediately on its removal from the frame ^ but no ]injury reiuks from putting 
it aflide for a time, if it be kept in a dark plaee. 

Alter its immersioB, move it about for a abof t time to displace air-bubbles, which, 
if allowed to remain, produce spots. In a few minutes the rich checolate-biown or 
violet-blue tints disappear, and the red tones take their place. 

Albumen proo& become brick-red; gelatine and ammonio-nitrate a broirnisb- 
black. If the colours are unusually, pale and red, very probably the silver bath is too 
weak,, or the quantity of chloride of ammonium used was insufficient ; a pink tint in 
the case of ammonio-nitrate pictures, if very maiked, generally gives a bad xesult. 
The action of the bath must be continued until . the desired efiiict is obtained. Thist 
may happen in .&om twenty minutes to half an hour, if the solution is in good working 
order and the thermometer at 60° ; but much depends upon the temperatuic 

The purple tones are an earlier stage of coloiuation than the block tones, and 
therefore the latter require mora time. It must ba borne in mind, however, that pro- 
longed immersion in a tetrathionate bath^. prepared with iodine orperchloride of iron, 
is decidedly fsrourable to yellowness of the whitea; and with an albumen print it will 
be difficult to obtain pure whites if the colounng is carried beyond the purple stage. 
With tbe gpid bath the aotion may be pushed further with impunity. 

Ammonia-nitrate and. gelatine papers are less prone to turn yellow than paper 
prepared with albumens Th» yeUow colour is not often seen decidedly whilst the 
print iskin. the batli, but.it comes out in the afler-processes of washing, and dryang. 

The error most frequently committed in. ooleunng positive proofs is, continuing 
the action of the hypo bath for too long a time with tbe idea of obtaining darker tones. 
The:injuriouae£Bects so caused are most^ evident .when the print has beenwafhed and 
dried; it is then seen that much of the brilliancy and richness of tbe tint. is lost, 
wheceas if the proof had been. removed, at an. eailier period, it would, have been im- 
proved. These rematka ^>ply in. all; cases, bibt especially so to the tetratbdcaiate bath 
without, gold. 

Some advise that on removal from tbe hath the pzint should be soaked in new 
hypo for ten minutes, in order to complete the fixation 4 but this precaution is not 
. reqjjured with solutions of such a strength as those given in the formulss. An analysis 
of an old hypo bath^ which had been very extensively used, indicated only ten grains 
of hyposu^hite of silver to the ounce, so that it was at that, time far. from being: 
saturated. 

With a bath prepared by the perchloride of iron process, if any redd^osit upon 
the fluifiace of the print (peroxide, of iroa) occurs, during the washing, a portion of the 
, protoehloride . of iron ma.y be removed from the fihrea. of the paper by soaking in 
new hypo. 

' The addition of fresh crystals of hyposulphite of. soda oocasionally, in order tor 
'keep up the .strength, of the bath, is a safe plan to adopt,, the exact q^mntity added not 
being materials 

On.the JToMhing, Tositive Proofs, — ^It is essential to. wash out every trace of hypKV- 
sulphite ef aod&Jrom tbe print if it is to ba. preserved, hasok fading^. and to do thi» 
properly requires considerable care. 

Always wash with running water wlwn. it« ea»< be obtained^ jmd^eesa a^large 
; shallow, vesael, exposing a considerable surface in preferenee to one of lesser diameter. . 
Nothing is.. better than the, ordinary leaden sink; oarofully washed out^ and a-tuhec 
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inserted into the exit pipe, that the water may not flow away until it reaches to 
the depth of a few inches. A constant dribbling of water must be maintained for 
about five or six hours, at the end of which time the tap may be stopped, and the 
print left in the water until the following morning. This is the plan pursued by 
the author, and found by him to be sufficient for prints toned either with or without 
gold. 

Even in washing by running water, howeyer, some precautions must be observed; 
the prints should not lie together too closely, or the water does not find its way 
between them. You may easily prove this by wetting five or six prints fresh from the 
frame, and, having placed them in a shallow pan of water, turning on the tap until 
the water runs off quite clear; then separate the papers from each other, when a 
milky liquid will pass out from between them, thus showing that a stationary layer of 
fluid existed at that point. Therefore, in washing, the prints should be kept as much 
as possible separate from each other, and should be constantly moved and turned over 
to expose every part of the surface to the action of the running water. 

When running water cannot be obtained, proceed as follows :— First wash the 
print gently, to remove the greater part of the hyposulphite solution. Then transfer 
to a large shallow pan, in which may be placed as many prints as it will hold without 
laying thickly on each other. Leave them in for about a quarter of an hour, with occa- 
sional movement, and then pour off quite dry. This point is important, as the chemist 
well knows — viz., when washing a deposit to drain off the last portion of liquid 
completely before adding fresh water. Repeat this process of changing at least five or 
six times, or even more, according to the bulk of water, number of prints, and degree 
of attention paid to them. Lastly, place them together in a larger vessel of water, and 
allow to soak for several hours, stirring occasionally. Then blot off with filtering 
paper, and hang up to dry. 

Drying, — The fluid which drains from the edge of a washed print may be tested 
for hyposulphite of soda, by touching with a rod dipped in solution of protonitrate of 
mercury ; a black colour, which is sulphuret of mercury, indicates the presence of 
hyposulphite. < The common plan of tasting the lower comer for the sweet hyposul- 
phite of soda and silver is now thought by the writer to be insufficient. 

When the print is nearly dry, it is recommended, by some to place it between two 
layers of blotting-paper, and press with a moderately hot iron. This appears to darken 
the tint slightly if produced in a feeble colouring bath, but when the bath is active it 
causes but little appreciable change. 

Albumen proofs when dry are sufficiently bright without further treatment ; but 
in the case of plain paper, salted simply, or with serum of milk, the effect is improved 
by laying the print face downwards upon a square of plate glass and rubbing the back 
with an agate burnisher, sold at the artist-colourman's. This hardens the grain of 
the paper and brings out the details of the picture. 

Mounting.— In mounting the proofs, be careful not to employ sour paste, which 
may possibly injure the tint, and keep them in a place free from damp and mould. 
Thick gum- water answers very well as a cement, or gelatine dissolved in hot water. 
Some use caoutchouc dissolved in mineral naphtha, which has the advantage of drying 
speedily, and does not make the card board cockle up. 

Bb. Sntton's FxoceM for Toning FositiTes.— This process was communi- 
cated to the Photographic Journal in the month of March, 1866. It is somewhat more 
troublesome than the plans ordinarily followed, but possesses advantages which will 
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presentl J be enumerated. The description may be divided into preparation of the toning 
bath and manipulatory details : — 

** J^tparation of the Tomng Bath, — ^Dissolve chloride of gold one grain, and hypo- 
sulphite of soda three grains, each in two ounces of distilled water ; then mix quickly 
by pouring the former solution into the latter, and add flye minims hydrochloric acid. 
If the chloride of gold is neutral the liquid will have a red tinge, but if acid, then the 
solution is colourless. 

** In place of making an extemporaneous hyposulphite of gold by mixing the 
chloride with hyposulphite of soda, Mr. Sutton employs the crystallized sel d'or, half a 
grain to the ounce of water, acidified as before, but the objection to the use of this salt 
is its expense, and also the difficulty of obtaining it in a pure form ; some samples con- 
taining no more than five per cent, of gold. 

" The quantity of solution given in the formula is sufficient to tone more than a 
dozen prints of five inches by four ; and, therefore, as chloride of gold is sold at two- 
pence per grain, this process cannot be objected to on the score of economy. 

« The bath is most active when first prepared, but it will keep for some time, pro- 
Tided the prints be properly freed from soluble nitrate of silver. 

^' The paper may be prepared by either of the three formule given by Mr. Hard- 
wich, according to the tint desired. The printing is not carried quite to the usual 
intensity, as the gold bath dissolves the half-tones scarcely or not at all. 

« On coming from the frame the prints are washed thoroughly in common water 
until it ceases to become milky ; which will not happen until the greater part of the 
nitrate of silver is removed. The washing must be conducted in a dark place, but it 
is not necessary to hurry it ; the proofs may be thrown into a pan of water covered 
with a doth, and allowed to remain until required for tinting. 

" A trace of free nitrate of silver usually escapes the washing unless it has been 
done very carefully and with hot water. This would cause a yellow deposit (probably 
hyposulphite of silver or a salt of a similar kind, mixed with metallic gold) on the 
print, and also in the toning bath. It must, therefore, be removed either by adding a 
little salt to the water during the last washings, or better stUl by means of a dilute 
solution of ammonia. 

" To prepare this alkaline bath, take liquor ammoniffi one drachm, common water 
one pint. The exact quantity is not material ; if the liquid smells of ammonia it will 
be sufficient. 

" Place the washed prints in this bath, two or three at a time and allow to remain 
untU the evanescent purple tint begins to give place to a red tone. The action must be 
watched, because if the ammonia bath is strong the proof soon becomes pale and red, 
and when that is the case you lose a little brilliancy in the after tinting. Albuminized 
and English papers, from their dense structure, require a longer time in the ammonia 
than porous papers simply, sorted. 

^* With ammonio-nitrate prints this bath may be omitted ; the proofs being trans- 
ferred to the toning solution immediately after washing. 

« As chloride of silver is comparatively insensitive to light, when the excess of 
nitrate is washed away, it is not necessary to darken the room ; but a bright light 
proceeding from an open door or window should be avoided. 

" The ammonia having done its work, soak the prints again for a few minutes 
or longer in common water to wash out the alkali. Then place them in the toning 
bath of gold and acid ; do not put in too many at once, and move them about occasion- 
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«Uy to prerent i^rartB of an impezfeet «etton ot'tke point where tka«heeti tondi ea6h 
other. 

*^ The ^foreign papers, plain salted, eolotir ropi^ -miMO <n* 'diree namtM. ^inglish 
.papers reqiiire from ftre to ten minntes; cdbmniniEed, ten niinittee'to"e quarter of an 
hoar. 

** By remoymg the print before the- deposit of gold has fixYty tafcen ^daee, you obtain 
a dark red-purple tint, and by a longer action a violet purple approa^ing to Ua«k. 
When this tone is reached a eontinuanoe of the action preduoes but little ahange ; there 
is a slight diminution of brightiieas, but not that yellow tint 00 oenaaiily «een nirith^ld 
and acid hypo baths. 

** The toning being* oempleted, the prints are agadn pkoed in m%lbtnr fAe'snae ^uaed 
for washing out the ammonia does very well) to remeye the greater part of 'the aeid. 
This washing must not be continued longer than Are or ten minutee, or there ^ will be a 
danger of decompoeition of a salt of s^Tsr, prodncing a yellowness of the whites ; this, 
however, ought never to happen with proper precautions. 

*^ Lastly, the proofs are fixed in anew solution of hyposulphite «tf eoda, -one part to 
four of water. This bath alters the tone elightly. In the oase of ammonio-nitrate 
prints the purple blade pcisses by degrees to a black almost pure. 

*' In order that the fixing may be properly performed, the time ef immersion dbonld 
not be less than ten minutes with a porous paper, plain salted, or fifteen to twenty 
minutes in the case of an English or albuntinixed paper. 

" It will sometimes happen in .this process, from the toning bath having but little 
solvent action on the light shades, that the prints, after being washed and dried, appear 
too dark ; this may be remedied by laying them for a few minutes in a very dilute 
solution of chloride of gold, and washing for an additional quarter of an hour. Five or 
six drops of solution of chloride to a few ounces of water, not enough to change the 
colour of the liquid, will suffice. 

" Advantages of Toning hy this Process. — 1. The toning solution can be prepared in 
a few minutes with its full amount of effieacy, and will yield a similar tint any 
number of times successively. On the other hand, fixing and toning baths of hypo 
and gold, by the continued immersion of prints, alter in composition, and in their 
action upon the print, almost daily. 

" 2. The free nitrate of silver is removed from the print before it enters thefixing 
bath ; hence the purity of the whites is very perfectly preserved. 

** 3. Bronaing of the deep shadows of the print is removed very perfectly. 

" 4. Overprinting is scarcely or not at all required. 

^' 5. A pure black and whi^e tint oen be obtained with certainty, if 'iAs» negative is 
sizfficiently intense, by printing upon plain saHed paper or .ammonio-nitfate -paper.*' 

VoaltlTe Pzfaitiag by flM <17«gartdhFe Vvi>oaM.~>The negative process for 
printing poeitivess will be found useful in the dull winter .months, and st o^r^imes 
when the light is too weak to act directly upon chloride of -silvor : — 

'^ A very good iodized paper for illusfentting the development of a latent image may 
be made as fcdlows : — Take of 



Iodide of potassium 
Water . 



10 grains. 
1 ounce. 



Ploatthe paper on l^g solution in the ordinary manner, and hang up to dry ; iSien by 
yellow light render it sensitive upon a bath of the foUowing strength : — 



SIR w. NtfswToii's hbqatite PftocBss. lez I 

Kttnte of silver , .80 graine. | 

Acekio-ftoid (glacial) . . SOinmtms. ' 

DistiUed wiier .... 1 omoe. 

Three minutes' contact will' be sufficient; after which dry thoroughly, carefally i 
excluding all rays of white light. { 

** Develop with a saturated solution of gallic acid, which may conyeniently he ' 
applied by the ingenioiu contrivance of Mr. Buckle, already described. Ordinary 
camel' 8-hair brushes are quickly destroyed by the mixture of gallic acid and nitrate of 
Bilver, unless kept serupulously clean. 

*' Gallic acid is soluble in about one hundred parts of cold water ; therefore, to 
prepare a saturated solution, add five grains to each ounce, and apply a gentle. heat. 
The aqueous solution decomposes, and becomes mouldy by keeping ; this may be partly 
obviated by adding acetic acid (a drachm of the glacial acid to twelve ounoee of the 
solution), or by a drop or two of oil of cloves. 

" Sir W. Newton's Process for Printing Positives, — Bromide of potaflsium or calcium 
is used in place of iodide of potassium, as yielding a better tint and more puiity of the 
white parts of the picture. Take of 

Bromide of calcium . .10 grains. 

Gallic acid 5 grains. 

Water 10 ounces. 

" Cut up a bit of camphor of the size of a nut into small pieces, and digest it with 
the water for twelve hours, to obtain a saturated solution. Then add two or three 
lumps of white sugar, the gallic acid, and the bromide, as advised in the formula. 

" Apply the solution to the paper by brushing, and when dry, excite with the 
following bath :-^ 

Nitrate of silver . . . .12 grains. 
Acetic acid (glacial) . . : .20 minims. 
Distilled water .... 1 ounce. 

This solution must be applied by brushing, since, in adopting the ordinary plan of 
floating, the bath would be discoloured by the gallic acid in the paper. 

"The following directions are given for the exposure and developmNxt of the, 
picture :— Expose to the light (not sun) in the piinting frame until a slight change 
takes place in the colour of the margin— from half a minute upwards, according to the 
light. A very little «Kperience will, however, regulate this point. After which 
develop by immersion in gallic acid (of CQurse in a yellow light) ten gcains to ten 
ounces of distilled water, in a flat dish, as many as ten or a dozen at a time. During 
the process of developing, a small quantity of aceto-nitrate of silver may be added, 
occasionally gently agitating at the same time. 

«< Unless Oanson's paper^be albuminized, it will not answer the object ; i^ however, 
it he albuminized, it should be floated over the di^rent solutions. I do not.like the 
French paper, but much prefer Whatman's.*' 

Mr, Suiiot^s Negative Process,— -The paper ia prepared with senim of milk, with or 
without bromide of potassium. The serum is used to impart a warmer tone to the 
zeduced silver than that obtained on plain paper. 

" In the preparation of serum of milk, Mr. Sutton advises to separate the JoaBeine 
by rennet (previously washed to remove salt), in preference to using acetic acid. The 
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serum must be filtered yery carefully. The papers are immersed several at a time, 
and subsequently hung up to dry. The addition of bromide of potassium, five grains, 
to each ounce of serum, greatly increases the sensitiveness of the paper. 

" Aceto-nitrate of silver is used in sensitizing, prepared by the following 
formula : — 

Nitrate of silver . . . 20 to 30 grains. 

Acetic acid (glacial) . . . .30 minims. 

Distilled water .... 1 ounce. 

Immerse the papers, taking care that both sides are evenly wetted, and allow to remain 
three minutes ; then hang up to dry in a perfectly dark place. 

" The development is conducted by immersion in solution of gallic acid, either 
saturated, or if that should act too quickly, as it will sometimes do in hot weather, the 
same diluted with an equal bulk of water. This part of the process occupies about 
five minutes. 

" Remark* on Printing by the Negative Process. — Mr. Hardwich advises the amateur 
to master the manipulation of the ordinary positive process before trying that by 
development. Perfect cleanliness is most essential, and the solutions should all be 
filtered with care to free them from fine particles in suspension, which would 
cause spots. 

" White light must be excluded with all the precautions exercised in the case of 
collodion negatives. 

" The exposure to light is conducted in the ordinary printing-frame ; it extends 
from a iQw seconds upwards. On removing the negative a very faint image is seen, 
which develops rapidly when the gallic acid is applied. 

" The development being completed, the prints are well washed and fixed in hypo- 
sulphite of soda, one part to four of water. The tint is improved by adding a litUe 
nitrate of silver (a few drops of the exciting bath) to the gallic acid towards the end 
of the process ; but a better plan is to tone the prints in the gold bath, described at 
page 245, before fixing. 

" In that case, after developing, they must he well washed, then placed in salt and 
water, or in dilute ammonia, and afterwards toned and fixed in the manner already 
fully described. 

*' The appearance of prints taken by the negative process is artistic and good ; but 
it is difficult to get the same elaborate definition and clearness of shadow, as by the 
ordinary positive process upon chloride of silver." 

On* the Fading of Positive Proofs. — ^The fading of paper positives has 
long been a source of annoyance to photographers ; a gradual loss of bnlliancy and a 
yellow tint is seen to commence at the margins and half-shadows of the print, and to 
extend by degrees over the whole surface. 

'< This matter has of late become of such importance that the council of the Photo- 
graphic Society decided a few months since upon appointing a committee, of which 
the writer has the honour of being a member, to examine and report upon it. 

*' The experiments required, in order to be decisive, must necessarily extend over a 
long period of time, and it will be many months before the results can be fully known. 
The proofs which fade most frequently are those which have been fixed and also 
toned. It is this part of the process, so necessary to the artistic effect, which 
increases the danger. 
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" If a positive picture, as taken from the firame, be immersed in a solution of old 
hyposulphite, that is, hyposulphite associated with a compound containing loosely com- 
bined sulphur— and when properly tinted, be remoyed and hung up to dry without any 
previous washing, it soon turns yellow and becomes altogether pale and faint. Some 
have thought that the change is caused by the black sulphuret of silver absorbing 
oxygen and being converted into sulphate of silver ; but this cannot be, because a solu- 
tion of an alkaline sulphuret, which blackens sulphate of silver, has no effect in restor- 
ing the original colour of this yellow substance. 

^* It appears more probable that the yellow fading is due to an excess of sulphura- 
tion, or of sulphuration and oxidation combined. 

" The action of sulphuretted hydrogen gas or an alkaline sulphuret upon darkened 
chloride of silver has been studied by more than one observer. It first blackens the 
brown tone and then changes it to a greenish-yellow. This indeed is the same effect as 
that produced by the ordinary sulphuretted hypo toning bath, which always causes 
yellowness when too long continued." 

If we then bear the fact in mind that an excess of sulphur destroys the print, it will 
be easy to understand some of the more obvious causes of fading. Some of these causes, 
in an abbreviated form, I give from Mr. Hardwich's " Chemistry of Photography." 

Imperfect Weuhing, — This, he says, is the most important of all, and the most 
frequent. If hyposulphite of soda, even in minute quantity, be allowed to remain in 
the print it will certainly cause fading. In that case you have sulphur liberated by a 
slow process of spontaneous decomposition ; and the sulphur acting, alone or in con- 
junction with oxygen, on the already sulphuretted print, turns it yellow. 

Dilute fixing and toning baths are often preferred from their yielding very bril- 
liant tints ; but it cannot be shown that their employment is unscientific and wrong- 
Upon the surface of the print, as it comes from the frame, there is much free nitrate of 
silver, which, when immersed in the fixing bath, forms hyposulphite of silver, a spon- 
taneously decomposing salt. This should be dissolved immediately by an excess of 
hyposulphite of soda, if it is to be rendered permanent. Therefore if a bath is pre- 
pared so dilute as to contain only one pai-t of hypo to about six or eight parts of 
water, the strength of the solution being insufficient, a shade of brown may be observed 
passing over the surface of the print on its first immersion, and a large deposit of sul- 
phuret of silver soon forms as the result of this decomposition. On the other hand, 
with a strong hyposulphite bath there is little or no discolouration and the black deposit 
is absent. 

The most scientific mode of printing is, no doubt, that in which the nitrate of 
silver is washed out of the proof immediately on its removal from the frame. This 
point being attended to, a picture is obtained with the lights pure and free from any 
salt of silver, which may be proved by subsequent immersion in hydrosulphate of am- 
monia, whereas in the ordinary process there must be decomposition more or less at 
every part of the surface, as shown by the rapid change of properties which the bath of 
new hyposulphite experiences. 

On Mounting Froofs, — All cements that are of an acid nature or liable to spon- 
taneous decomposition should be avoided. Sour and mouldy paste is very objectionable, 
but even this is better than paste containing corrosive sublimate, and sold as " ever- 
lasting." 

Light and Moisture as Causes of Fading, — The print should certainly be kept in a 
dry place, free from damp and mouldiness ; on this all are agreed. The exact action 
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df light, iiowerer, upon paper positrres is not' bo '^U known, «lthoH^h itiB'generttlly 
considered ^tlrat they retain '^bmr brSlianey'TDore perfectly ^wben exposure to '^rtgit 
light is avoided. This point is one to whieh the attcBtion of plidt©gwipbew4fl'«Bpe- 
cially directed. 

Toning without Gofd. — It has been said thatiiie prints 'toned in hyp«0Ulphit8'#f 
soda containing no gold inrariablyfade ; htit such ^ statement cannot besttlistiin- 
tiated, since many are in the possession of photographers of tiiat kind- which hftve' stood 
for years. The coloured surface of a mereiy sulphuretted print » easily siisceptihle'Of 
injury, since the simple pressure of the -wann hand (letrring behind probAblyW little 
acid) will often produce a yellow mark. The employment of goH salts in photogrtj^hic 
printing, however, by causing a deposit of- metallic gold, increases tlie eha&ee of per- 
manency under unfavourable conditions. 

The process of M. Le Grey with chloride of gold used aloae, and thdt oflJr. gatten 
with the hyposulphite of gold and hydrochloric acid, are both Kfcely, cm tlKoretie^ 
grounds, to give great permanency. The toning bath in both eatees is acid to litmtu- 
paper, but the acidity is different to that generated by old hyposulphite of soda, and 
does not tend to produce yellowness of the proof. 

' Negative Printing as Obviating Fading. — ^If the print be simply dereloped by gallic 
acid, and afterwards fixed in solution of hyposulphite of soda newly *m«ie, it 'would 
then be in the condition of an ordinary calotype negatiye, which the experieowe of 
many years has shown to be permanent. But it is difficult to obtain brilliancy of tone 
by this mode, and if a gold bath be used to darken the shadows, the case is altered. 
A developed print, toned and fixed, may bef more indestructible ihflxi one obtained by 
the ordinary process. 

" The following is a simple plan by which the permanency of a positire proof 
may often be tested. Lay the washed print, whilst still damp, upon aelean sheet of 
glass, and allow water to drip slowly upon it for twenty-four hours ; if it retains 'its 
brilliancy unimpaired at the end of that time, it may be considered permanent. ^ 
convenient plan is to fill a small basin with spring water, and to hang a piece ofstont 
cotton over the side ; this acts as a syphon, and keeps up a constant dropping. Tiw 
action of the air and water together will produce fading and -yellowness, if the picture 
is not properly washed. 

On Printing Enlarged and Educed Positives. ~^li a collodion negatire be placed at 
a certain distance in front of a camera, and, by a tube of black cloth or some similar 
contrivance, the light be admitted into the dark chamber only through the negatire, 
an image will be formed upon the ground glass which is reduced in its dimensions ; 
but if the negative be advanced nearer, the image will increase in size until it becomes 
'first equal to, and then larger than, the original negative. -At'tfae same time, it is 
formed at a point more and more distant from the lens; tbat-is,'it recedes as the 
negative is brought nearer. 

Again, if a negative portrait of a sitter be placed in the eamera slide, aiid 'the 
instrument being carried into a dark room, a hole be cut in the window-diutter so as 
to admit light through the negative, the luminous rays, after refraction bytlre lens, 
will form an image of the exact size of life upon a white screen placed in the positron 
originally occupied by the sitter. These two planes in fact, that of the object and of 
the image, are strictly conjugate foci, and, as regards the result, it is immaterial from 
which of the two, anterior or posterior, the ra} s of light proceed. 

Therefore, in order to obtain a reduced or enlarged copy of a negative, it "is 
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necessary only to form an vaoage of the- size required, and' to profeettiie iinftge upon a 
sensitive sur&ee- either df «oilodion or paper . 

A good arrangement for this pnrpose may be made by taking an ordinary portrait i 
camera, and prolonging it in froat, by; a deal box 'blaokemed inside 'and with a double I 
body to admit of being lengtiiened out as- required, or,* more- simply, by a framework of | 
wood corered in with bla^kcloth ; a groote in 'front earries "the negative, or receiTOs | 
the slide containing the sensitive layer, -as* the caaeraay be. j 

In redueing photographs, the negative is ^eed' in front of the lens, in the-positioti | 
ordinarily occupied by the object, but in mdidng an enlarged copy it must be fixed : 
behind the lens, or, which- is e<|uivdlent, the lens -must be tamed round lo that the > 
rays of light, transmitted by Uie /negative,- enter ;the bads glass of the eombination ; 
and -pass out at ' the &ont. ISr. Shadbolt, who has given- attention to the subject, shows 
the necessity of attending to this point, in order to woid indivtinctness of image fnmi 
spherical aberration. 

'A portrait combination of lenses 4f 'two and a 'half or three and a quarter inches 
is the best form to use, and the actinic and hmunous foci shcmld accurately correspond, 
as any difference between them wouM be 'increased by enlarging. A stop of an inch 
or an inch and a half aperture placed between 'the lenses obviates to smne extent the 
loss of sharp outline usually following enlargement of the image. 

The light may be admitted through the negative by pointing the camera towards 
the sky; or direct sunlight may be used, thrown upon the negative by a plane 
reflector. A common swing looking-glass, if dear and free from specks, does very 
well ; it should be so placed that the centre on 'Which it turns,- is on a level with the 
axis of the lens. 

The beet negatives for printing enlacrged positives are those which are distinct 
and clear ; and it is important to use a small negative, taken at a considerable distance, 
which strains the lens less, and gives a better result in every way than one of larger 
size. In printing by a two and a quarter lens, for instance, prepare thel negative upon 
a plate about* two inches square and afterwards- enlarge it four diameters. 

Paper containing chloride of silver is not sufficiently sensitive to receive the 
image, and therefore the print must be formed upon collodion, or en iodized paper 
developed by gallic acid. ' 

The exposure required will vary greatly, not only with the intensity of the light 
and the sensibility of the surface used, but also with the degree of reduction or enlarge- 
ment of the image. 

In printing upon collodion, the resulting picture is poritive by transmitted light; 
it should be backed up with white varnish, and then becomes positive by reflected 
light. The tone of the blacks is improved by treating Hie phtte^flrst with bichloride 
of mercury, and then with ammonia. 



ON THE DAGXJERREOTYPIE. 

I have already stated, in the brief history of this 'discovery, the circumstances 
imder which it originated and acquired its name from one of the original discoverers. 
The Daguerreotype picture is taken on a copper plate, "with a silvered surface. We 
have- seen ^at'^e paper process, and afterwards the glass plate coated with various 
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organic substanoes, haye gradually superseded the silyered plate, especially ia this 
country ; but as a branch of Photographic Art it forms an important chapter. 

The beautiful process by which the Daguerreotype picture is obtained, was published 
to the world in July, 1839, after] the French govemment of the day had rewarded 
M. Baguerre with a pension of 6000 francs, and M. Isidore Niepce, the son of his 
colleague in the discoTery,'with another of 4000, with a half in reversion to their 
widows — ^a liberal endowment, worthy of imitation on the part of the British govem- 
ment on similar occasions. The process divides itself naturally into six operations, 
which we shall describe in the following order : — 

Prepailng the Plates.— The object in this operation is to obtain a perfectly 
pure and polished surface of silver ; it is therefore of the greatest importance that the 
articles used, in the latter part of the process, should be perfectly free from grease, or 
any other article of a fixed oily nature. Many ways and substances have been pro- 
posed for these purposes ; but the following methods I have generally found produce 
the best results, they are most simple in their details. The materials required are 
calcined tripoli, prepared lampblack, rouge, and olive oil. 

There are several varieties of these plates, under the names of English and French, 
manufactured, as the names import, in those countries. The plates manufactured in 
England are generally thicker and have more silver on them than the foreign, from 
which circumstance they receive a finer surface, and are more useful for beginners, 
as they will bear cleaning for a great number of times. The French plates, being 
cheaper than the English, can be employed when practice has enabled the operator to 
be nearly certain of his results. They are usually marked 1*40 and 1*30, indicating 
the thickness of sUver on them, and consequently their quality ; those marked 1*40 
will scarcely admit of being used a second time, but the other may, perhaps, with 
care, be polished three or four times without removing the silver altogether; 

In the preparation of plates, hammering seems to be absolutely necessary, binding 
together, as it were, the materials of the metal ; but to be effective it requires to be 
done with skill, intelligence, and much care. The anvil, as well as the hammer, 
requires to be very slightly rounded, so that each stroke produces a smooth and even 
surface, wtthout cavities. It is also necessary to have near the anvil a pair of 
bellows, which the operator can move with his foot, and from which a blast of wind 
is thrown upon the surface of the plate, which has the effect of removing any 
grains of the metal, or other corpuscles raised either by action of the hammer or 
of the atmosphere. The hammering, when accomplished in this manner with 
a deposit of sUver sufficiently thick, renders the plate capable of the highest 
poHsh. 

Coating the Tlatea. — In reference to the Daguerreotype plates of commerce, and the 
necessity of the silver of the plate being chemically pure, the following experiment 
of M. le Baron Gros, is conclusive. Having procured a new plate, double silvered in 
the ordinary manner, he plunged one half of the plate into a galvanic trough, and 
gave it a fresh coating of pure silver, submitting it afterwards to the usual preparations. 
The image obtained on the plate presented the following characteristics: — In the 
part of the plate which was left in its original state, the image was scarcely visible, 
while that portion which had received the galvanic deposit, presented a fully deve- 
loped picture. 

This experiment of the Baron Gros was highly satisfactory to the Daguerreotypist, 
inasmuch as it not only teaches him how to render an imperfect plate useful, but how 
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he may use any old plates. It is not necessary to give the reader all the details of 
the process here, seeing he can refer to Mr. Gore's treatise on Electro-deposition ; hut 
I shall hriefly detail the process adopted hy the Baron, referring to Mr. Gore's 
treatise for the principles. 

If the plate is a new one, which it is wished to renew or increase the silyering, 
the process commences hy drilling small holes in two of the comers of the plate, for 
the purpose of suspending it in the solution ; the hack of the plate is now to h% 
yamished all over with a non-conducting yamish, either copal or sealing-wax dissolyed 
in naphtha will serye the purpose. 

The form of battery now most uniyersally employed for electrotype and other 
galvanic purposes is Smee's (Fig. 76). It consists of a piece of platinized silver. A, 
on the top of which is fixed a beam of wood, B, to prevent contact with the silver. 
The binding screw, C, is soldered on to the silver plate, to connect it with any de- 
sired object by means of the copper wire, C. A 
plate of amalgamated zinc, D, varying with the 
fancy of the operator from one half to the entire 
width of the silver, is placed on each side of the 
wood. ,This is set into a glass vessel, P, the 
extreme ends of the wood resting upon its edge, 
on which the acid with which it is charged has no 
effect. The jar is charged with sulphuric acid 
(common oil of vitriol), diluted in eight parts its 
bulk of water. The zinc plates of the battery 
have been amalgamated with quicksilver, and when 
the battery is set into the jar of acid, there should 
be no action perceived upon them when the poles, 
F, G, are not in contact. Should any action be 
perceived, it indicates imperfect amalgamation ; this 
can be easily remedied by pouring a little mercury upon them immediately after 
removing them from the acid, taking care to get none upon the centre plate A. 

Directiom for Use. — ^A sheet of silver must be attached to the wire connected with 
the centre plate, A, of the battery, and placed in the silver solution— prepared as 
directed below. The plate to be silvered is first cleaned with diluted sulphuric acid, 
and then attached to the wire, G, proceeding from the zinc plates, D, D, and placed 
in the silver solution, opposite the silver plate attached to the pole, F, and about half 
an inch from it. A slight effervescence will now be perceived from the battery, and 
the sUver will be deposited upon the Daguerreotype plate, while at the same time a 
portion of the silver plate is dissolved. 

To Prepare the Solution of SUver. — Dissolve one ounce of chloride of silver in a 
solution of two ounces of cyanide of potassium, previously dissolved in one quart of 
water. The oxide of silver may be used instead of the chloride. This solution is put 
into a tumbler or other vessel. 

Folishing the Plates, — To polish Daguerreotype plates so as to make them per- 
fect, requires two distinct conditions — one mechanical, the other chemical : the per- 
fecting of the metallic surface, and the exquisite cleanliness requisite to insure the 
purity of the silver surface which is to receive the photographic image. The 
importance of chemical purity has already been shown. 

Many fanciful theories were formed on the subject of preparing the surface of the 
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plate for reoaiTiDg'the Bai^rreoiy^.. MM* JBelBeld and Foucanlt attributed tbeir own. 
Buoeesa to a ooatuigr of;: oi^gmie nMtter, wbicb diftuied itself oyer the plate ; and Mi. 
Ba^erre IdmBelf fmoed.he haddiMoy««da.0«ltaiiio action in. a oombinaiion of thnee 
or four metals, which favourably disposed the plate to receive the ooating of. iodide of 
aUiterand bn>mine,.but expttrieBGosoon demonstrated, the inefficacy of hi«> fancied dis- 
covery. Let iH then titroir attdfr-aUthfiae theories. Every mode of poli^ing^ what<^- 
ever it may he, that inaores to. the plate a perfectly smooth suzfaee,. and great chemical 
purity, may in praetiee he* adopted. witfaoui iikoonvenienca. Among the methods, of 
polishing which have received the sanction of experience, we shall describe those. only- 
which are simple and'efficaciomi 

The Bolitkinff TjaiUi. — Formerly, ythao. about to polish, following, the instructions 
of M. Daguerre, it wastbought sufficient to place the plate on several sheets of paper, 
wldch were renewed as aoon as soiled,, and kept in its place with the fingers. of the 
left hand, while the right directed the pledget of cotton; These means were. aooa. 
found insufficient, and a small polishing, board, fixed on a table., by- meana of a 
small press, was devised. The plate was fixed on this board by means of two siaaU. 
copper catches, whose raised extrenodtiee- weve pieced by a small groove^ to which, 
the oomers of the dieet of the plate were fixed.. M. Levret was. the first who 
conceived the happy thought of substituting for the raised edges ol the cop{^ 
catch a small flat metallic button at. each oomer of the plate. By this contiivance, , 
now generally adopted, no obstacle' opposesr theaeftion of. the pledget of cotton, or 
other polisher used. 

Figure 77 represents the polished board, under. this< last- form'; its aar&cft.is.t ofr 
rather smaller dimemienB than that of the plate, and. it is- cofvered with, a.pieee of: 

thick cloth . OP flannel fixed to - 
^^'^ it with, strong, glue. Xhisi 

^ecaution isrindispensabletoj 
inssure the peaffeet contact, of 
the plate with the- hoard. At. 
the oornersof the smali board 
fixur little copper grooves will 
be observed, B, B, B,.B, each 
surraunded with, a; small flat 
button, of tiie same metaL 
Under each, of these is. fas- 
tened, a: comer of the plwte. 
Four^ little bolts, provided 
with screws and,, handles, are 
planed.undemeath thft board, 
which permit it to be moved 
backwai'd , and. forwards, ,and 
adjustedaocording.to the will 
of the operator. 

The cotton-velvet polishers: employed, by M.CIaudet,. and. even those. of deerrskm 
since adopted,, would quickly- be spoilesd by the sharp edges of the plate, if care, were 
noi taken to turn down, the.edg^ iuAUch.a manner that the. polisher, cannot be caught, 
by them. This simple operation is^pecformed with the assiatance^of a.steel burnishing, 
stiek. A small board^of. woodi isi. tahen„fiLimi8hed.with.. a.steel,ruler,.while thexmt- 




Fig. 77. 
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WM^ei^QiiB covered with leather. Th» idajbe ifr disiM>a»d upon thu board, the sUrered 

fiM»>um f» that iu- edge ia in 

ooaUoiirkth the sharp out*^. 

tiai^-ol thek«leel nder. Baaftr^ 

ia^tha bmiushiAgi sticks over 

i^ oaoe or twica ruundith^. 

ed^ of. th» plate- aoffiai^Btlf^ 

£>r the iMiiurjPi0fle» Thia^opp* 

ratioa ia of ooiirse repeated, 
all rottiid thek. plato. The four, oomera of the platea axe now placed,, by means of. 
flai pineesBy^iuder the fourt bttttoDs^fthepaUahiog hoard.. 

Mgfaea 78 and 79 represent a. very nwful. machine for the operation just 
described ; it consists of a wooden frame furnished with a steel ruler. The outside, 
edgft.of thi«> shelf has a second ruler of iron, or of.hasd wood^^perpendicular to the 
firsts whifih seryes to guide the plane A. (Fi& .79). In Fig. 79> the letter B indicates a 
mfiTeable cheek of wood, whioh serves- to. adjust the plate, and {veyents it from moving 
hftokwardwhile^^e.-plaae is iik action.. The use of this plane iai. easily understood ;. a. 
small pair of steel nippers in Fig. 78, which cuts at an angle, and which acts concurrently, 
mth. the. steel ri^.i8 fixed on the boaffdy.a&diserres to depress the edge of the. plate* 

And new let ua ^yo our attention to the- polishersc Fig, 76 represents one of. 
these ; it consists of .a-saoall board-of soft woo^ from..twe<Lty to twenty-four inches in 
length and about six, broadt.andiAihickaeefl about one^eAd a half^. furnished with a 
haAdleaIittl«reg»ii^Un([^th«t of a joiner'^ >plaaei Over this-bo£urd is stretched, .by 
QHMmstof. some; carpet najyu^ some thicJush OMtterisI lihe.fianneL. Over this, again. is 
p)Meda.¥erf fine sheet of paat«hoai;d, and oyer' the whole a piece of white, cotton, 
y«2^et or deeskia, .firmly nailed to the edges of i the board. Four polishing brushes,, 
two of velvet and two of deer's-skin, stretched tightly over them, are required;, and,. 
Tie need not add, these polishing instruments require extreme cleanliness, and should 
\m oanefully'fp.t awayi.each in their separate box, every time after being used. 

liileBaren Qrosreoommends for the first of^ralions.of. polishing, small pjledgeta. 
off.hi&*owzi oentrivanee^.the uso of them are. both simple and economical. In.Fig. 80,. 
m. seen the model of one of these pledgets,, or dahbers, which may 
be made in* wood. The- square part is ^finished with a thick surface 
cit India-ruhber> over which a small square of cotton velvet' is 
arranged, which is renewed whenever it is required. This square of 
velv^ whose opposite^rners press against, the oontra^ted, parts of' 
thoirpledget, is. kept. inita jplaoe; by the fingers], of the operator, the 
round stuffed part of the pledget being placed in the palm of the 



hand. 




Hg*.80; 



A^ter nnm^ous experiments in which nearly all the sn.bstancea . 
that, can be -reduced to fine powder, have been successively tried, the greater p^ 
of them itftye been abandoned, and tnpoli powder, blaeklead, and English rouge ^re 
almost exoluttvely used< It is known thajb a perfect polish .is not easily obtained with. 
pjBmieeHitea&>and.tripelif foi^ besides the.dilSiQaJfty^of. a trick.of using the hand .that is. 
not' easily aequired^. these, substances^ such as we can {H-ooiuire them in commerce, eveu 
wb«a washed, are. far from being in aiitate of sufficient punty to produce the re(u;^^,^« 
surfaoe on the silvered plate. It is thus- necessary tosubjeet these subtTcances to a 
nttiT'iviMhing ancLdeoADtation. This is.performed. aa foUowit.^-^ 
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Into a large decanter or glass jar filled with water, pour a handfiil of pnmioe- 
stone or of tripoli powder ; Bhike ^e glass well, tben let it remain for four or fiye 
minutes to settle the pumice stone, and two or three for the tripoli ; then by intro- 
ducing a syphon into the glass, the lower end of which should not he dipped more 
than half the depth of the liquid, the water containing in suspension the thinnest 
particles of the pumice-stone, as tripoli is drawn off; when this powder is half 
dry, it is placed in a porcelain crucible, or if there is no crucible at hand, in the 
top of an earthen pipkin, and a strong heat applied by means of a spirit lamp. It is not 
necessary, howerer, to carry this calcination to a red heat; it is sufficient that the powder 
is quite free from moisture. "With pumice stone or tripoli powder thus prepared, a perfect 
polish may be obtained ; but to give the last touch to the plate, and so burnish it to an 
intense black, it is necessary that English rouge should be used, and it is well to be 
yery particular as to its quality. 

Polishing powders should be shut up in small glass bottles, with a large 
opening, and the orifice closed with a metallic gauze ; thus the inconvenience of soiling 
the fingers will be avoided. These bottles should be carefully shielded from moisture ; 
and it is best in damp weather to place them near the fire, that the enclosed powders 
may be well dried. 

The plate being fixed to the polishing board, two or three drops of essence of 
turpentine are poured over it, and a little prepared pumice and tripoli added, with a 
cotton pledget that need not he new, rub round and round, forming a number of small 
circles very near but not touching each other, earefully going equally over every part 
of the surface. After about a minute a black greasy substance will be formed on the 
silver, of which the largest part must be removed, continuing to rub round with the 
same cotton. After a time add a small quantity of dry pumice or tripoli to the plate, 
and with a new pledget rub on, still in a circle, till the surface of the plate takes a 
vivid brightness. This is the first stage of the work. 

Arrived at this point, pour over the plate three or four drops of a mixture of 
essence of turpentine, and of alcohol in the proportion of one part of alcohol to half 
of turpentine ; to this add a little pumice or tripoli, spreading it lightly over the 
whole surface of the plate, with the same pledget used in the preceding operation. 
When this coating of tripoli is spread regularly over the surface let it dry. There 
will then form upon the plate a thick crust of a dead white colour ; in less than a 
miniate the drying is completed ; and to finish polishing there is only the coating of 
tripoli to be removed. 

For this puxpose a new pledget is taken, and this time the plate is rubbed in a con- 
trary direction ; in a very short time the burnishing will be perfect, and the plate 
ready for iodizing. 

The process just described saves much time, and can be applied to all plates, whe- 
ther they are new or have been previously used. The essence of turpentine having 
been once employed, it would appear that no trace of old impressions ever reappears on 
the plate. This remarkable consequence is attributable to a chemical influence, of a 
particular nature, which the essence exercises upon the coating of silver ; and the 
superiority of the method of Messrs. Belfield and Foucault is attributed to a mechanical 
action exercised on the metal by tiie essence of turpentine and other essential oils, which, 
it seems, have the effect of destroying and completely removing the coating of silvmr 
combined with iodine, and producing an entirely new surface. 

Another remarkable effect of essence of turpentine is, that plates thus polished 
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can absorb a mucb larger quantity of accelerating rabstance without inconyenience. 
That upon a plate poliaAied in the old manner, for instance, the least ezceis of bromine 
betrays itself by a mist more or less thick, which obscures all or part of the image ; 
with the essence, on the contrary, it would require the excess of bromine to be Tery 
considerable to cause a cloud on the impression. 

XK* Glandet's Process. — The Daguerreotype has had no more zealous fol- 
lower in this country than M. Claudet, and his system comprehends all that has since 
been introduced as new improvements under the title of American inyentions. The 
principal aim of M. Claudet has been, in preparing his plates, to dispense with the use 
of cotton, which leaves a slimy coating on the surface. In order to attain this end he 
submitted them to three successive operations, namely, the softening or polishing pre- 
paration, the separating, and the burnishing processes. 

In the first operation, the irregularities the hammering has left on the surface, is to 
be removed ; or, in the case of old plates, fresh silvered with chloride of gold. Every 
trace of former impressions from the surface, whether fixed or not, is to be removed. 

The first polishing requires a turning lathe, on the mandrels of which is mounted a 
disk of wood, varying ini size and thickness according to the size of the plate. This disk 
is to be first covered with a thick woollen or cotton material, and over this firesh 
covering a piece of white cotton velvet is tightly stretched ; this covering must be 
without roughness or colour, and it should be boiled for an hour in pure water and then 
dried. A few drops of olive oil are now poured over the plate, which is then sprinkled 
over with a little powdered pumice-stone or tripoli powder, carefally prepared, washed, 
calcined, and dried. The silvered surface of the plate is now applied to the velvet 
disk, and kept in this position by means of a wooden block supplied with a coat- 
ing of India-rubber to soften the pressure of the disk. The turning-lathe is 
now put in motion, and the velvet-covered disk is made gradually to run over the 
whole surface of the plate. By a series of eccentric strokes the plate is crossed on 
every side, and in a very short time the surface of the plate will be brought up per- 
fectly even and softened. 

The Separation, — ^The plates have now to be cleared of the coating of oil adhering to 
its surface, tarnishing its brightness and rendering it incapable of photogenic action. 
This point is attained by boiling the plate for about half an hour in a saturated solution 
of carbonate of soda plunging it afterwards in boiling water, and gradually drying it 
on a piece of clean calico conveniently stretched for the purpose. The plates are 
now ready to undergo the last polish. 

For the third polishing, another disk is prepared and covered with perfectly dean 
cotton velvet, and mounted on the lathe ; over the face of the disk is sprinkled a small 
quantity of English rouge, applying it to the silvered surface of the plate also, and in a 
few turns it will acquire a perfectly burnished surface, presenting an intensely black 
appearance when exposed to the light at a proper angle. All that now remains to be 
done is to restore the transverse direction of the polish, which should be perpendicular 
to the intended image. This is done by means of a polishing brush formed of wood, 
with a handle capable of being held in the hand, and supplied with two or three 
thick coverings of cloth, and finally with cotton velvet. A few grains of rouge should be 
sprinkled over, taking this brush in one hand and holding the plate with the ends of the 
fingers of the other ; rub it quickly, but very lightly, till the polish has taken the required 
direction. Quick and repeated rubbing of the plate immediately before iodizing has 
the advantage of rendering it quicker, more sensitive and more equal in its distribution. 
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Xh* opintioM jurt de64»rtbad cmi oaly.be^MiAyflmralljr esMHtedofr frlirge:acal% 
and Uie prooeM adopted by IL Glauddt i». modified, by eaeh pmuAUioaer^ acoordini^.to 
hit own roqaireoMttts and means, oomhimng^.it,aa nMioh am petiibW ndth. tfaikt o^ 
Meesra. BelMd and Foueault. . 

By using essence of lavender for oil, aoa^Daguerreetypiata dispMfloeiUdrfiljnmik. 
the seoond o3>eration of Oiaudet, having noooeasionin thi»cas»to€leamtth*$iitte8<:the 
annoyaaee aatiaed by the grease ndxed with.cnl beingiavoidedi 

Withi their, usual meehanical iagwuiity, the Americaas -hev^- added- soMB-ftToelkat' 
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imiHroveaMQts to the applianflesr previously, 
in use foff' peUshing. plates. W& canaot. 
i&oish> this subject nMx<e a|i{)n>pnately:thaa. 
by describing some of the best of these ; , and/ 
first let ua^deecribe Davie's improved laihe, 
a reoent and decided impsovement for/ 
polishing plates (Fig^ 81). 

There; ia no part of the Daguerreotype 
process requiring more thorough manipuli^ 
lion than that of 'cleaning, and poUsbing the 
plate, and none wherein the operator haa 
Bket with less satiafaetioa. Tha hand hnS^. 
though good, does not give that finely, 
finished surface so desirable in a. gped picr 
ture; and the lathes conmoidy used acfr. 
a|)^.in some iustanees,. to. go to< the.otherv 
extreme, and. wear the plate bare of silver.. 
Of the. many efiibrta made to improve the. 
bu£lbig-wheel, none have ooaie so near, perr 
feotion aa-the aheve alluded to. 
^^* ^^* It occupies but little space, And jreq^trfiau 

slight exertion. Tho buffer is a o^ie of cast ircm, twenty^tharee inchaa in. diameter, 
neatly coveted. with wood, and. formuig a free siurfaee six and. a. half inches- wide. 
Thia-coneirnBa in a weLUadapted.oaae, which stands: firmly, on four handsomely turned; 
legs, attached to the hax by secews* . The cone isr turned by .a treadle with, the left foot . 
Goaneeted with themaehine, are four holders f o«r the. difiereat sizes of plates. It ia. 
certainly a very neat affair, and will undoubtedly, do its work quicker, and. better than, 
ai^ihing of the kind now in use. 

Flaiet£Utk9 and Vicesr-^ThBtQ are several kinds of thistartide in use; LshaU.der 
seiifoe the two beet* only : i — >>-. ■ rr -^ C. 

M^ 82.giTe&anidea (tf theioqurovementton the En^iab hand 
bieck; Thetep Ais^perfeetly flat, and ennooth^a little smaUer 
than the plate, se as to permit the latter to prc^ject. a. very 
little all.reundr— having at opposite. an^;esT 0X3 two olaspa,,one 
fixed, the othert meveahle, but capable of being fastened by the 
thumb screw D, . so as to secure the plate tightly upon the block; . 
Tfads bleek tuias: upon a^swivel; B, which is attached to -the^ tahfe 
by the ^serew C. . Thisi bk«k ia oaly uaed^fon holdingrthe {date ii4nle undei9(ttBgtthetfiffa^ 
ofisri^oB tin dsMiiagir . 
\ Figi 8d;ehows thefona of Lewis'aaiewly. pateotedipUte viee^ whieh, for chicidoimtf^ . 
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susplicityv «nd uiil^^ is prelenble to all oikfiraL It consuitAcI a sinqple pkttform a&d 

arnoL of cast: ironf the fernuer A haTuig a grooYO B int tlu» oeotDO for fiximg the dif» 

ferent sizes of plate beds, E, and the latter 

supporting the levers E F. On this vice, 

which is secured to a table or bench, the 

plate receives its finishing polish with rouge, 

or prepared lampblack. Mr. Lewis gives 

the following directions for its use : — " As 

the cam wears, tighten it with the adjusting 

screw, G, so as to allow the lever, F, to fall 

back into a horizontal position ; the plate 

being in its place at the time. Oil the wear- 
ing parts occasionally." For all ordinary 

purposes, this vice is sufficient ; but in larger 

establishments, where the lathe is necessary, 

that above described will be found eminently useful. 

Coating Boves. — ^The American coating box is also ingenious. The usual form for 

iodine and bromine boxes is seen at 
Fig. 84, and consists of a wooden 
box A, having firmly embedded 
within it a stout glass jar, the edges 
of which haT«3 been ground. Over 
this jar is- placed tl^ ^idiog^ cover 
B, doufaiethe length of the box^ one- 
half oociEpied' by a piece of groundf 
glass,' X^ tightly pressed upon Idie* 
glass jar by a spaing beneath tiie 
^oss' bar G, and* wiiieh fits the jar 

so^acenraieiyihatiit ^^taallypreTents^tfae escape of theTapour-of the iodine, bromine^ 

OTTOther aooelezatin^iiqnid contained; therein. The other half of theiid is cut through 

shoulders being left at the four angles for the different sizes of frames^ designed to reed w 

theplate while, usdergomg the coattng prooese. Whea the plate is put into the frame, 

tlia«DTer:B.is.8h<yTed under the second lid H, and exposed. to the vapour; whea coated- 

to^lm pn^MT degree, itiresumes its former position, and the plate is piaeed in l^e holder; 

of tis camera. boxj. To test liie- tightness of the box, light a piece of .paper, put it into . 

thftjaramliOOTcr. it with the. slidiDg lid. Tlie burning. paper eixpels'the air. from tiie 
i^ aad.if it-he perfeetiiy tight you. may. raise the whole box by ihe lid. 

SiUl. — Daguerreotypists should always use distilled waterrfor. solutions and wash- 

ingrtiie j^ates. For the^ pur|x>8&of distilling wwter, the appacatas represented at Fig. 86 

is'hoifa canvcaientand economical. 

It may be eithar wholly of good stout tin or of sheet iron tinned on the inside, and' 

BM^ ba.aiS6d.ov«r a cononooi fire or om a stove^- A is the bodyv which may be made to 
h^ifrom one to fofir gallons of water, whieh is iRtroduoed at the opening B, which ia 

then stopped by a cork. I'he tube D conneots the neck F of the still with* the woimi 
tub orrefrigerator, 0, which is kept, filled. with eold water by means of the funnel, and 
dsKnm-aS; as fast as i^ beoontes warm, by tiw ooek F. The distilled water is condcBsed 
ini the- woxm^. and passes oi£ at the cook G, undert which- a bottle or otiier- vtusd 

shoRild.be: ^Jaoed to.recenre it;. The different joints^ are rendered tight .byt luting, 
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or in its absence some stiff paste, spread upon a piece of linen and wrapped around them, 
will answer very well ; an addition of sealing-wax over all will make them doubly 
secure. 




Fig 85. 

Jhreparing Matenala.-^ln whatever manner the materials are to be used, whether 
by the hand or the lathe, it is essential that they be properly prepared for the purpose. 
The tripoli requires to be reduced to a perfectly impalpable powder by calcination, 
and perfectly free from large particles capable of scratching the surface of the plate, 
and kept for use in a metal or wooden box or bottle contrived for [the purpose. 

Prepared lampblack is made by burning it to a red heat in a crucible till vapour 
ceases to arise from it, when the crucible is removed from the fire closely covered up, 
and suffered to cool. It is then reduced to a fine powder in a mortar, and kept apart 
in another similar box or bottle. 

The rouge requires to be the finest washed that] can be procured, and should also 
be kept in a separate box or bottle. The following mode of using these, as practised 
in an establishment where a great number of plates are required, is probably as 
effective as the more elaborate processes described : — ^* In this establishment there 
is a lathe, to the head of which can be adapted, by means of the proper screws, 
a series of circular buffs, the usual number being three. These buffs consist of 
circular disks of wood, one side of which is covered with a fold or two of unbleached 
cotton velvet. The buff Ko. 1 is prepared with olive oil and tripoli ; No. 2 with 
tripoli alone ; and No. 3 with lampblack and a small quantity of rouge, or lampblack 
alone. The plate to be polished is placed in a shallow cavity on the surface of a flat 
piece of metal, having a projecting tube at its back, and into which is placed a circular 
iron rod, mounted with a wooden handle, for the purpose of pressing this metal-holder 
and its contained plate against the circular buff. 

The method of proceeding is as follows : — Screw on the buff No. 1, adding, if 
necessary, some fresh tripoli and oil, and place the lathe-rest about three inches from 
its surface ; the plate is now pressed lightly against the buff, a short distance from its 
centre, supporting the iron pivot against the rest. The lathe being put in motion by 
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tho foot, causes the plate to reyolye yery rapidly oyer the buff, and yeiy quickly 
^y^ remoTes from it any former picture, scratch, or tarnish. The plate 

and its holier should now be lightly wiped with a portion of cotton 
wool, to remove as much as possible of the superfluous oil, &c. The 
buff No. 2 is now to be substituted for the oil buff, and the plate 
again applied in the way just described, till all appearance of oil is 
removed, and the plate appears equally polished. The plate is now 
laid, silver side upwards, on a stand, similar to the one here repre- 
sented (Fig. 86), and the flame of a spirit lamp applied underneath till 
a slight smoke appears to rise from it, and its surface assumes a slight 
white tint; by this process the remaining traces of oil are burnt 
away, and the plate is ready to receive its flnal polish by means of the buff No. 3. 

'Wlien the plate is properly polished, its sur&ce should look quite Uack and free 
from scratches when viewed in a particular light. If this is not the case, it must be 
applied some time longer to the buff No. 3 tiU that result is produced. 

The other method of polishing where a lathe cannot be obtained, or would not 
be admissible on account of its cumbrous nature, consists in employing a series of 
cotton-velvet bufifo, varying in size from tiiree inches by twelve inches to nine inches 
by eighteen, according to the size of the plates. The least number required is four ; 
the &8t buff is prepared with tripoli and oil, the second and third with tripoli alone, 
and the fourth with prepared lampblack and a very small quantity of rouge ; they 
must be kept separate from each other, and each carefully reserved for its own par- 
ticular use. The method of proceeding is to lay the plate face downwards, upon the 
oil buff No. 1, and then, by means of a similar plateholder to that employed for the 
lathe, or else one made of wood of the form represented in Fig. 87, the plane surface 
of which is rendered adhesive by some prepared India-rubber, the plate is briskly 
moved over its surface with a very slight pressure for the space of a minute or so ; it 
Ib then cleared from adhering oil, &c., with some cotton wool, and rubbed lightly first 
on No. 2 buff, and afterwards on No. 3, adding some fresh dry 
tripoli as required. The plate is now heated with a spirit-lamp, 
as before described, and finished on the buff No. 4. 

If the plate to be polished be very free from scratches, and 
has not been subjected to the setting process with salt of gold, 
the use of the oil buff may be 
dispensed with, and those pre- 
pared with tripoli and lampblack 
alone used. 

The following are the most important precautions 
to be observed to insure the proper result in the fore- 
going processes. The bufib and polishing materials should 
be carefully preserved from dust, dirt, and damp ; the 
former of iiieae is easily accomplished by keeping each 
separate buff in its own case, which may be made either 
of wood or parchment, and the latter by keeping them 
Fig. 88. in some dry place. If there should be any doubt relative 

to the buffs being perfectly dry, it will be advisable to place them, well protected 

from dust, before a fire, a short time previous to using. 

When the plate is polished by either of the processes described it may be protected 
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iteomi injury in a w«oden or .metal box, stBtlar to -the loae Tvpresentad tm Mig.'M. 
When the plate is abont to be vucd, it «hoiild receive a final palifih, and h»ve its 
.giain laid in a particular direction, by .mBaas.df .a' biil^>!«ith«r covered with cotton 
veiret, ar a piece dfamootb, s^ doeskin, of the- shape hsse represented (Fig. 89) . 

The: plate, if a small one, can besapported on the ends of 'the fingers of' the left , 
hand, lusing Uie buff with the right; if tkeiplate be too layge or j 

thin to be supported on the fingers, any coQTenieilt fom of 
plAteh(^er can be employed, taking care tibatit is perfectly &ee 
feom dust or grease. The buff should be briskly rubbed cnpsr 
the pkte with a sHg^t degree of pressure for a Iswseconds, or ' 
tiU all the fine lines on the snrftiee of the plate appear in one uniform direction, 
bearing in mind that for portraits: tke lines should not be in the' direetixMi of the-isce, 
bttt. across it ; and for yiews,; isi tiie direction .of the^yiew. The plate is nonr rea^, and 
.should immediately be subjected to the next' operation, which is — 

Applying theSensitiffe €k»iing. — The simplest form of ^pparatos uecessa^ for 
this purpose consists of two poreelain or glass panfi,.grou»d on the edgesand furnished 
with plate-glass corers, and a series of wooden or metal 'frames af thesiae of. the .plate 
to be prepared ; one of these pans is for kdlding the iodine, and the. other the Acoele- 
rating material. tThe plate to be prepared is placed in its proper &ame,> and substituted 
for -the plate«glass «OTer of either pan, as may be required ; the progress of the .pre- 
paration being obserred from. time to time by the tint of oolour produced on the plate 
when remored for an instant, and viewed at such an angle that the. light transmitted 
.through a sheet of white paper held before tine pkte may be reflected to the eye. 
When the proper colour is obtained, the plate k exposed for an inistant or two longer, 
to remove any effect of the light, and thm rapidly placed in the camera frame; the 
glass cover is now replaced. 

In consequence of being obliged to remove the cover of these pans to observe the 

• colour of the plate, the^vapour of iodine, 
&c.,' within the pan becomes disturbed, 
and rarely , produces an even coating; 
this is .avoided by using, the glass .pans 
of .greater depth, and mounted- as. shown 
in Fig. 90. 1 

The plate to be prepared is placed 

In the proper <^penii^ at'the top of the 

box, and on removii^tjie glass sliding- 

cover and replacing it again before the plate isTremoved, a much betterresult is obtained. 

The only form of apparatus that can be Telied upon for producis^ a imiform good 

.result .is that shown iniFig. 01,.or one 

.eenstniated on similar, principles. . It is 

.tecbnieeBy termed a bromine^appaiatiis, 

and .consists of two deep . glass pans 

wi(^ polished sides, ^and mounted in a 

wooden box, at the baek of which are 

two openings, corresponding to the two 

pans, over which is fastened a piece 

of white paper. In the front of the 

box, and immediately opposite the back openings, are two small doors opening 




Fig. 90. 
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XMlftircNk, «i!d eaeh Ha^d with-a pioce of looking-^lose. Tiro glass coTen, and a 
series of wooden frames sliding oyer them on the top of the box, complete the appa- 
YfttUB. From half to one ounce of pore erjitallfEed iodine' is placed at' the'lxittom 
of one of the pans and' ^eaceekrating material, in tiie other, and they aie then dosed 
'irith their respective eorers, undthe whole apparatus placed before a window with a 
'BKXterate light. The accelerating material which I have uniformly found prodncethe 
best and most certain results is b chloride of bromine, made by mixing one ounce of a 
•Mtstrated solution of bromine with one drachm of strong 'hydrochloric acid. This 
"pf^aration mast be kept in aHrtopped phi«ll. Water is poured into'the ^lass pan of 
'tiw brnnine apparatus' to the deptii of about half an inch, andsTifficient of the chloride 
of ^b^omine added "to^ bring the' whole to liie colour of very pale -sherry. 

The plate to be 'rendered eenBiiive to light is placed in its required frame at' the 
top i)f 'the bromine apparatus, antd innvediately over the pan containing the iodine ; 
the plate-glass cover is then removed so as to expose the plate to the vapour i}£ the 
•iodine- below ; the small mirrwr is now so adjusted' that, by looking into it, the white 
-paper" at the back can be seen reflected from the surface of the silver pkte, and any 
ehangeof colour immediately perceived. When the plate has assumed a light straw 
colour, the cover is to be returned over the iodine, and the ^Hde holding the plate 
•lifted over the pan containing the chloride of bromine j the cover is now 'to be 
withdrawn, the mirror adjusted as for the iodine ; and the glass cover being removed, 
tiieplAte is exposed to the vapour till it becomes of a deep yellow colour, 'when it is 
returned over the iodine till of a rose tint, and immediately phiced in 'the camera 
■fhmie. The dilute solution of chiorfde of bromine -will serve* to propape a- considerable 
number of plates ; and when it falls to produce its effect, it will always be found the 
better plan to mix a firesh quantity -rather than increasing* its strength by the addition 
of more of the strong solution. 

There are a great many preparltioas of bromine known by -the names of eau 
brom^e, bromide of iodine, Hungarian solution, Woolcott's Amcricrai accelerator, 
bromide of lime, &c., which are employed by some operators with mu6h success. 

When the bromide of iodine, or Hungarian solution, is employed, it should be 
diluted with four or five times its bulk of water, and the' plate, previously iodized to a 
deep yellow^ exposed to it till a deep rose or violet colour. Woolcott's ^accelerator 
and bromide of lime both require the same tints as the chloride of bromine before 
described. The bromide of' lime, chloro-bromide of lime, and other dry accelerators 
of that character, are used in the bromine apparatus, spread evenly over the bottom of 
ore of the pans to the depth of about a quarter of an inch. 

Should the plate by accident be left too long over the iodine'rn-the'first pr(»pa- 
• rfttion,"aTTd show some indieaiions of a rose tint, it must be brought to a fUllTose over 
the accelerator, and then to a blue over the iodine ; this will often produce a good 
Tesdlt, and save the trouble tif re-polishing the plate. 

The plate, after being prepared by one m other of the fbregoing processes, must 
he'Tetumed to the dark box or camera' bade till required" for the nest'process, *vi2. : — 

^S^posure in the Omrnra. — The mode in which ' this is effected must, of course, 
"depend upon the' construction of the camera, -whether it have a lens, as originally 
proposed by Daguerre, or a concave mirror or speculum, which is the apparatus 
patents in this country by *Mr.'Beai^. Both kinds have their advantages. The 
refracting camera, as recently improved, appears to possess all the capabilities 
without many of those inconveniences which attend on the manipulation with the 
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refleotmg camera, and being withal leas ezpenBiye, is now the form generally 
used. 

The first thing to be attended to, before introducing the plate, is to place the 
camera on some firm support, and opposite to the object wished to be copied ; after 
which the focus should be adjusted with the greatest care till a perfectly dear and 
distinct image of the object is seen on the piece of ground-glass, which should be 
placed in exactly the same position as the plate is to occupy, taking especial care that 
the ground side of the glass should correspond to the prepared surface of the plate. 
When the focus is obtained, the light should be shut off by a brass cap, or other con- 
triyance for that purpose, till the plate is introduced, or the camera may be taken into 
a dark room, and hare the plate put into its place, when it can be brought into the light, 
haying, of course, made those obyious arrangements, that the object and the camera be 
placed in precisely the same relatiye positions they occupied when the focus was adjusted. 

The camera may then be opened to allow the light to fall on the plate through the 
lens. The time requisite for it to remain open will depend, in a great measure, upon 
the season of the year, time of the day, and the brightness or clearness of the atmos- 
phere. The time usually required with a good achromatic and a well-constructed 
camera yaries from one to sixty seconds. 

When the camera has been opened a sufficient time, which can only be determined 
by obseryation and experiment, close the front aperture, and take it into a dark room, 
when the picture, which is impressed on the sensitiye surface of the plate, is to be made 
yisible by being exposed to the fumes of mercury. 

T Mercurializing the Plate. — The apparatus required for this operation is called a mer- 
cury box, and is shown in the accompanying cut ; — 

The body. A, is made of wood, and has an iron cup, fixed in 
the bottom, for holding the mercury, which is heated by a spirit 
lamp, F ; the upper part of the box. A, is grooyed, so as to re- 
ceiye the same sliding frame, B, that fits the back of the camera 
and holds the prepared plate, or else the prepared plate alone ; 
at the front of the box is a small yellow glass window, C, oyer 
which slides a shutter, D. When about to be used, pour a small 
quantity of pure mercury (four to six ounces) into the metal cup 
at the bottom of the box ; the mercury should then be heated 
by means of a spirit lamp, till the outside of the metal cup can 
be touched with the finger without much inconyenienee. The 
plate may then be taken from the camera and placed in the mer- 
cury a short time, by cautiously applying a lighted taper to the 
side, and looking through the glass in front, the deyelopment of the picture can easily 
be perceiyed. 

If the mercury be made yery hot, the picture soon makes its appearance ; but, gene- 
rally speaking, when done too rapidly, the minor details are lost and the plate is apt to 
become spotty ; it is always adyisable, where time is not a great object, to do the opera- 
tion rather slowly than oUierwise, as a much clearer and sharper outline of the picture 
wiU be obtained by this means than if done rapidly. The usual time required is from 
five to twenty minutes. 

If the mercury box be famished with a thermometer, which is sometimes the case, 
the temperature may be kept about 90 degrees. 

The mercury should be perfectly dry and free from any particle of oxide, and should 
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be poured into a bottle after each series of experiments: When it loses its brilliancy, 
it may be purified by filtering through a paper cone, haying a yery fine opening at the 
bottom. The mercury box ought also to be carefully dusted out before using. 

When the picture has become sufficiently distinct, it should be removed from the 
mercury box and subjected to the next operation, yiz. :— 

JRfinuwinff the Sensiiive Coating. — ^The solution required for this is made by dissolving 
two ounces of hyposulphate of soda in one pint of water- ; this solution will serve many 
times, if it be filtered before using. The solution is placed in some convenient shallow 
vessel, and the plate quickly immersed in it ; the colour will be observed to gradually 
disappear, and when that is the case it should be placed in a vessel of filtered water, to 
remove the excess of hyposulphite, and subsequently a small quantity of distilled water 
poured over its surface. 

jFKrtn^ the JPieture. — The solution of gold which is required for this process is pre- 
pared by dissolving 15 gr. of chloride of gold in one pint of water, and adding it little 
by little, to a mixture of 60 gr. of hyposulphite of soda and eight ounces of water, the 
whole being well agitated between each addition. The solution, at first slightly yellow, 
becomes afterwards perfectly limpid. Before the surface of the plate becomes dry, it is 
to be placed, face upwards, upon the fixing stand, which is so constructed as to preserve 
it in a perfectly horizontal position by means of levelling screws, and the solution of 
gold being poured over its surface, until it is perfectly covered, and the flame of a large 
spirit lamp applied to the under surface, moving it gently beckwards and forwards, 
that every part may be equally heated, the picture will be seen to brighten, and become 
in a minute or two of great force. When this effect is produced, the liquid should be 
thrown off^ and the plate instantly dipped into water, washed, and dried. If the plate 
be a large one, it is most conveniently dried by placing it on a smooth and clean piece 
of copper or tin plate, and some boiling distilled water poured over its surface, at the 
same time inclining the plate so that tiie water may run off from one of its lower cor- 
ners, and it will in a very short time become perfectly dry. 

If the plate be of a small size, it can be conveniently dried over a spirit lamp. It 
should be held by means of a small pair of pliers, by one of its corners, and some 
filtered distilled water poured over its surface ; by inclining the corner held by the 
pliers, the greater portion of the liquid will flow to that part, and can be removed by 
touching it with a piece of rag or blotting-paper ; the spirit lamp may then be applied 
to the upper comer^of the plate till it begins to dry, and the flame gradually brought 
lower down, till the whole surface is finished. Gently blowing downwards on the plate 
will expedite the process, as well as prevent, in a great measure, the formation of spots. 

It sometimes happens that, while the plate is being heated with the solution of gold, 
a film of silver detaches itself and swims in the liquid, of course destroying part of the 
picture. This accident is probably owing to the oxidation of the silver while under the 
influence of too much heat. 

The lamp should be removed as soon as the small bubbles of air appear to form on 
the surface of the metal. When the picture is not perfec^y fixed, it is better to make 
a second trial, rather than run the risk of spoiling a good picture by trying to fix it 
perfectly the first time. 

Colourmg Daguerreotypes. —ks the objects copied by the Daguerreotype process are only 
represented in light and shade, not in the colours as they appear in nature, it has been 
suggested, after the picture has been set, to colour them by hand, similar to a painting ; 
and certainly, when done in an artistic skilful manner, it produces a very pleasing 
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effect The simplest matfaod U to use drj coloun) grouBd oxkemel j Ada, with some 
dry gum or starch. Th» pistai« mjuL W well set with gdd^ aad ths eohnur applied or 
dusted on with a fine caaeiVhmr penoil, taking up a very small q^oantity of colanx at 
a time, removing the SQperfliunweoloiir by UoiwiBg it off with a caoiiftohoao bottle ; 
when the desired tint is produced, iNseathing on the plate will oaaae the oolour to adhoe. 
M. Glaudef a method ia to* ma a avail quantity of Ihe oolsur with spirit of wine^ a^^ly- 
iag it to the plate with a-otneVfr-hait p«neil» and if moi sufficienlily dark, some of the dry 
colour is applied over it» t* wUah it wiU aAeie. Aa a pakBod rule,, the coloura should 
he afplied very oaatioiyAy, as it ia T«>y diffinalt to remoTc them when onee oa tlw 
plate. The best coIohes to bo umd ara carmijM, ohxame ye^w, aad ultssrmaniMy by 
eoikbining which any deaired tint may be obtained. 

Bagnerr^a Impravemmta. — The Daguerreotype process is, as we have sesn, noeh 
more complicated in its manipulation^ and less satislaetory in its resoUa than eithoE the 
ooUodion, wax-paper, or eahttype. The preparation of the plates is a mefihanknl open^ 
tioa, requiring gveat deUosoy in faandUBg^ and the application of the sensitiaing 
yapours are procesiea zaqnizing great cara and considerable knowledge of eheanealr 
manipulation. The uncartainty of the zeaalts, even cf the best opevators, led M. 
Bagueire, to return t» the sulject lor the purpose of leviewiag hia process, 
which he does in the <* Comptea Bendoe^*' of Murefa, 1842. The accertainty he 
attributes to two principal causes; &rst the defactive ap^atioB of polishing, iB coose- 
(^uence of the impoesibiH^ of entiiely diveating the surface of traces of the hquid, 
ootton, and other substances, used in the opeiaticNu, Irhich j^oTents the iodine fxem 
coming into direct contact with the silver, and consequently retards the photogenic 
action. And, second, in the altsratieas in the temperatuce of the air wiih which the 
plate is in contact, from the earlieat operations to the mexcuzial batK in cenaequenec 
of the colder body of the metal condennog moisture from, the surroundiog air. 

The following process recommended is very airaple, aood obyiates both the jneao- 
veniences aboYC mentioned ; it frees the silver as mach aa possihlie from aU dirt or 
dust, and neutraliaea the humidity produced by the elevation of temperature is the 
mercurial box. 

. The process consists in covering the plate^ after hanring polished it, with a layer 
of very pure water, and heating it very atroogly over a spirit lamp, pouring off the 
first layer of water in snch a manner thai the dust which hsa been raised^ floata away 
without touching the ptate. 

It is necessary, in order to accomplish this, to< have a frame (^ irooa wire, of the 
siae of the plate, at one of its angles having a handle, and in the middle^ oa the two 
opposite sides, two snodl cramfp-irons, to retain the plate when it is ineliBed. After 
having placed this firame on a horisontal plane, the plate is placed on it,, and is 
again covered with a layer of very pure water, patting aa nueh as the surface can 
retain. The bottom of the plate is afterwards very strongly heated^ and very amall 
bubbles are formed at the sarfiiee. By degrees these bubble* beeoBka larger, and 
finally disappear ; the heat must be continued to ebullition, and then th? water must 
be poured oC The operator should eommence by phkcing the lamp' under the anf^ of 
the frame where the handle is ; but before removing the frame, thia angle must be very 
powerfully heated, and the% by gmdoaUy mofnag it by ita handle^ the water imme- 
diately begins to run off. It mnat be done in such a way that the lamp slmll Ibllew, 
under the pUte, the sheet of water in its pregress, and itmuat be only gradually 
inclined, and just sufficient fur th« layer of water,, in retiring, not to lose in thick- 
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for if the water urere dried w^, there would xemam small isolated draps, whieh, 
not being able to flow off, wo«ld leave oa the ai^Ytx the dust whioh they cenlain. After 
tfajit, the plate muat not be robbed ; "V^ery pure water does not destroy its polish. 

This operation should be perfbrnsed Just befora iodunng the plate. Wh^st it i» 
yet warm, it is placed ia the iodizing bsK, and^ widhout aUerwinig it to oool', it is sub- 
xnitted to iha ya^ur of the aeeeleratia^ substoocfls. Plates thus prepared may be 
kept one or two days (julthough the asBeibilUy diuHiiahes a little), provided that 
seresal plates, be plaeed opposite te oba another, at a r%rj shost distaaee apart, and 
coreMly en^veloped to prsTent chsBige of aix between the |dates. 

It is €sie ef the most iiB§^rtant poiats to- ebtOB a fine p^ish. on the plate, but the 
brilliancy often dist^^pears when substanees whieh adhere to 1ih» sucftiee of the silver aro- 
used, such as the peroxide of iron, which has been very geneially naade use of for 
giving the last poUsh. This substance, indeed, seems to burnish the silnrer, and to give 
it a move perfect polish ; but this polish is faetitiouS) sines it is; not reoUy io contact oa 
the silver, but is, in fact, on a very fine layer of oside of iron. It is fbr this reason 
that there is. required for polishing them a substance which does, not adhere to the 
silver ; pumice leavea less residue than any other substance. 

As regards the liquid to be employed : ia tba first operations nitric acid of five 
degrees must be employed, but for the last operatuins it must be reduced to one 
dagyree. The polishing with oil and the heating nwy be suppressed. 

The layer produced by the descending ^a^peurs of the iodine and of the 
aceelerating substance fiirms with silver a more sensible compound than is obtained 
with the ascending vapours. I make this ebs^nnution only tor lay down a fact, for it 
would be difficult to employ descendiag vapours,, on aflooiinii o£ the dust which might 
fall during the operation^, and from stains. 

The resistance which light experiences in, psoftang thfough a white giass is well 
koewB. This- resistance ia even greater than it appeasa,. and maybe attributed not 
only to the dust which ia left on the glazing in cleening it, but also to that which is 
naturally deposited on it. The object-glaas of the camera obsoura is certainly in the 
same case. To ascertain this, I put the object-glass in cold' water,, which I boiled ; I 
knew that it was impossible to remove it without the aides. This operation had, 
therefore, no other object than to raise the ten^eratxve of the glass to 212° F. C, and 
I then immediately poured on the two sides of the objeet-glasa very pure boiling water 
to remove the dust. By operating directly with the ehject-glass, tit us cleansed, I still 
further increased tiic promptitude.. This meaoa pi^esents. too^ many diiBculties to bo 
put in practice ;, only care should be taken to dean, the objuet-glass every day. 

The atmo^herifi dust, whieh is the scourge of photogenic images, isi, on the 
contrary, favourable to images whieh are obtained 1^ contact or at a very short dis- 
tance. To be convinced of this, we have only to clean the two bodies which we wish 
to put in contact with the boiling water, as I have j^ist indicated^ and to keep them 
both art the same temperature as the air ; theoe will then be no impression, which 
evidently proves, that these images hasre no relation wi& the radiaticm which gives 
photographic images. 

M. Fizeau^sFreparaiion.'-The preparation of bromine water le thus described by M. 
Fizeau. : — " To prepare a solution o£ hrominej ef a fixed proportion and eonvenieat 
strength to operaite with, I,.in the first place,.make a saturated selutionof bvomiae in wniier ; 
this is prepared,hy putting into a bottle of pure water a great excesa of bromine, agitating 
strongly foo some minutes,. and> befofe using allowing the broimae to separate. I^w,. a 
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definite quantity of this saturated water is to be mixed with a definite quantity of plain 
water, which will giye a solution of bromine always in the same strength : this mixture 
is conveniently made in the following manner : — The apparatus necessary is n dropping 
tubty which is also required for another part of the process, capable of holding a small 
definite qilantity, and a bottle having a mark to indicate a capacity equal to thirty, 
times that of the dropping tube : fill the bottle with pure water to the mark, then add, 
by means of the dropping tube, the proper quantity of the saturated solution of bromine. 
" The purity of the water is of some importance : the foregoing proportions refer to 
the pure distilled water, and it is well known that the waters of rivers and springs is 
not pure ; but these different varieties can be used as absolutely pure water by adding 
a few drops of nitric acid tiU they taste slightly acid ; two or three drops to the pint 
is generally sufficient. 

" The liquid produced, which is of a bright yellow colour, ought to be kept in a 
well-stoppered bottle ; it is the normal solution, and I shall call it simply bromine 
water, to distinguish it from the saturated solution. 

" The box I employ for subjecting the plate to the vapour of the bromine water is 
constructed in the following manner : — It consists of a box lined with a varnish, which 
is not acted on by bromine ; its height is about four inches ; the other dimensions are 
regulated by the size of the plate, which ought to be at least half an inch all round, 
short of the sides of the box ; it is composed of three separate portions — ^the cover, 
which is the frame holding the plate, the body of the box, and the bottom, upon which 
is placed the vessel for the bromine ; this moveable bottom is slightly hollowed, so that 
the bromine vessel may always be placed in exactly the same position." 

Bromide of iodine is prepared by M. Yalicour's method thus : — Into a bottle of 
the capacity of two ounces, pour thirty or forty drops of bromine, the precise quantity 
not being of importance. Then add, grain by grain, as much iodine as the bromine 
wiU dissolve till quite saturated. This point may be ascertained by some of the iodine 
remaining imdissolved. In this state it is too concentrated for use ; but by dropping 
fifteen or twenty drops into half an ounce of distilled or filtered rain-water, the requi- 
site strength may be obtained. 

""" Mr. R. J. Bingham, in an article published in the " Philosophical Magazine," 
October, 1846, gives an improvement in the Daguerreotype process by the application of 
some new compounds of bromine, chlorine, and^iodine. '^ In warm weather," he re- 
marks, '^ a considerable deposition of moisture takes place upon the glass or slate cover 
used to confine the vapour in the bromine or accelerating pan. This moisture must 
also necessarily condense upon the cold metallic surface of the plate during the time it 
is exposed to the bromine vapour. In fact, it is difficult to obtain perfect pictures 
during the excessive heat of the late season. This appears to be owing to the deposi- 
tion of moisture upon the plate, arising from the water in which the bromine is 
dissolved. To obviate this, some have recommended the pan to be kept at a low tem- 
perature in a freezing mixture ; and M. Daguerre, in a communication to the French 
Academy of Sciences, recommends the plate to be heated : but in practice both these 
are found to be unsuccessful. 

" It appeared to me, that if we could avoid the use of water altogether m the 
accelerating mixture, not only would the difficulty I have mentioned be avoided, but a 
much more sensitive surface would be obtained on the plate. With this view, I 
endeavoured to combine bromine with lime, so as to form a compound analogous to 
bleaching powder. In this I was successful, and find that bromine, chloride of iodine, 
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and iodine, may be united with lime, forming compounda haying propertiea similar to 
the ao-called chloride of lime. 

" The bromide of Hme may be produced by allowing bromine vapour to act upon 
hydrate of lime for some hours. The most convenient method of doing this is to place 
some of the hydrate at the bottom of a flask, and then put some bromine into a glass 
capsule supported a little above the Ume. As heat is developed during the combina- 
tion, it is better to place the lower part of the flask in water at the temperature of 
about 50"^ Fah. : the Ume gradually assumes a beautiful scarlet colour, and acquires an 
appearance very similar to that of the red iodide of mercury. The chloro-iodide of lime 
may be|formed in the same manner — ^it has a deep brown colour. Both these compounds, 
when the vapour arising from them is not too intense, have an odour analogous to that 
of bleaching powder, and quite distinguishable from chlorine, bromine, or iodine alone. 
*^ Those Daguerreotypists who use chlorine in combination with bromine, as in 
Woolcott's American mixture, or M. Guerin's Hungarian solution, which is a com- 
pound of bromine, chlorine, and iodine, may obtain similar substances in the solid 
state, which may be used with great advantage. By passing chlorine over bromine, 
and condensing the vapours into a liquid, and then allowing the vapour of this to act 
upon lime, a solid may be obtained, having all the properties of the American accele- 
rator ; or by combining the chloro-iodide of lime with a little of the bromide, a 
mixture similar to that of M. Guerin's may be produced : but I greatly prefer, and 
would recommend, the pure bromide of lime, it being, as I believe, the quickest 
accelerating substance at present known. By slightly colouring the plate with the 
chloro-iodide, and then exposing it for a proper time over the bromide, proofs may be 
obtained, in a fraction of a second, even late in the afternoon. A yellow colour should 
be given by the use of the first substance ; and the proper time over the bromide is 
readily obtained by one or two trials. With about a drachm of the substance in a 
shallow pan, I give the plate ten seconds the whole of the first day of using the prepara- 
tion, and add about three seconds for every succeeding one. The compound should be 
evenly strewed over the bottom of the pan, and will last, with care, about a fortnight. 
"The great advantage of this compound is, that it may be used continuously 
for a fortnight without renewal ; and, unlike bromine water, its action is unafiected 
by the ordinary changes of temperature." 

M. Fizeau, who has carefully studied this branch of the science, gives the fol- 
lowing directions for giving greater permanence to the Daguerreotype picture : — 

" Dissolve eight grains of chloride of gold in sixteen ounces of water, and thirty- 
two grains of hyposulphite of soda in four ounces of water : pour the solution of gold 
into that of the soda, a little by little, agitating between each addition. The mixture, at 
first slightly yellow, becomes perfectly limpid. This liquid now contains a double 
hyposulphite of soda and gold. 

" To use this salt of gold, the surface of the plate should be perfectly free from any 
foreign substance, especially dust ; consequently it ought to be washed with some precau- 
tion, which might be neglected if it was to be finished by the ordinary mode of washing, 
" The following manner generally succeeds the best : — The plate being yet iodized, 
and perfectly free from grease on its two surfaces and sides, should have some drops of 
alcohol poured on the iodized surface ; when the alcohol has wetted all the surface, 
plunge the plate into a basin of water, and after that into a solution of hyposulphite 
of soda. 

" This solution ought to be changed for each experiment, and to consist of about 
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one part of the salt to fifbeen «f the water ; the rest of the mshiiig is done i& tibe 
ordinary way, only taking caro that the water should be as free as possil»]ie froat •dwt. 

*' The use of the alcohol is exaepfy to make the water adiiere perfeedy all over the 
surface of the plate, and present it 6wm quitting the sides at eaok separate uomeir- 
sioa, which would in&ilHbly produoe stains. 

" When a piotnre has beeaai washed, with diese precautions, the trestonent with 1^ 
salt cf{ gold is very simipk. It is .sufficient to plaee the plate on a support, and poor 
npon its surfaoe a sufficient quantity of idie salt of gold, that it may he entirely 
oorered, and heat it with a strong spirit-lamp ; the pksturo will he seen to hzigbten, and 
become, in a mimite <or two, of great fcH'ce. When this effect is prodnoed, the li^ioid 
should be poured orflE^ and the plate washed and dried. 

^' In this operation the siliFer is dissolved, and the gold |)Feci{)itated upon the «ii^wr 
and mercury, but with very di^Ei^ent results ; in effect, the silr^, wihieh, by its reflec- 
tion, forms the shades of the picture, is in some way darkened by the thin film <xf gold 
which coTiers it, fi>om which results a strengthening of all the dark parts. Hie Baer- 
cury, on the contraiy, which, in the state of an infinite ivuittber of small gjohsks, 
forms the lights, is augmented in its solidity and brightness by its union with tke 
gold, from which results a gceat degree of permanency, and a remsirkable izuveaae ki 
the lights of the picture." 



STEREOSCOPIO PHOTOGEAPHY. 

BiaocvAas TMon.— T^ere is scarcely anything more interestisg in tJhe alady of 
optics than the theor}' of binocular ivision. Few persons are aware of the laoft, that 
without tw<o eyes it is impossible to foam a eerreot judgment of distances ; this saafr, at 
flsst sight, appear strai^, but Hhefaet may ^e proved beyond a donht iE^viooslf to 
my proceeding to do ee, I shall mention a few ^ases to the point 1. gendevas, « feiesid 
of mine, lost the sighft of one of ibiis eyes soaae •couple of yeazs ago, and to ihifl ^ay'he 
ceinot measure distaaces — for ineMance, it soipely puzzles him to snntf a caitdle, to dip 
his pen in an ink-bottle, to take bold of anytiiing a ibittle distamM ^»m Mm, ^., i&c. ; 
-and it is acurioos faet that he, axtd others like him, are nearly alwa^ tk^rt ci lihe 
object. I knew a lady, who had met with the same misfortune, and have 'Often he&a. 
amused at seeing her try to pom* -wine o«t of a bottle into a decanter, er thicaling a 
needle. To descend a little lower in the scale of oraatilon, C had a fomg leat at «cfe 
tione who lost the sigh;t of one 4fy>e, and libe mistakes she naed to malpe in filayii^ with 
>a ball were trftly langhable. For lOfltaikce, when the ball would ndl away fior a &w 
feet, ahe wenld make a Iknaid, <bnt could never' get withdn ilhrree -or ifemr 4ttehes<ef it, and 
if she made a jump to get on a w>a31, Ac.^ ahe invariabdy feU tkcrt Them ane but a 
few of the numerous instances that I could mention, bat they are 
eaouuh to introduce the smfeject. And now for some of the proofs. 

EssperimetU Ist. — Insert the prongs of a fodc into a door or wall, 
tJ^Mi three feet six inches, «r four ieet from the floor, and on the hsLdlc 
or haft ^f the fork place a >cork upright (Fig. 02). Now provide your- 
self with a oiniOj or thin walfcmg-stidk, go to the other end of the 
roort, and, shiitting e^e eye, walk briskly up towards liie cork, and 
raising the cane at the moniont strike at the cork without any stop ot 
hesitation, keeping or,e eye shut ail the time, the chances are that you will not hit 
the cork once out of six times. 
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Fig. 97. 



Fig. 95. 



rig. 96. 



Experimmt 2fN{.—- Procure a small pieee of pipe-atMo, and insert it in the cork of 
a bottle (Fig. 9S). ^Tlien stand away from the bottle, about 
eighteen inches or two fset, and, taking a pointed pencil in 11 
your Angers ^nt om eft^ and try to pboe the point of the pencil 11 
on the top of the piece of pipe-stem. Ton may take what time 
yon please to calculate the distance, pnmding you ke<^ the 
orw 0!f$ shut ^11 the time, and that you donotr^ptat the experiment 
without withdrawing the hand each time, the chances are that you 
will not do it onee in twelve times. The pipe and pencil appear 
as in Fig. 94 to the single eye, being a front yiew ; but to any 
.person looking at them from the side they would appear as in Fig. 95 or Fig. 96, but 
more generally the former. * 

Zrd, — This is by far the most conclusive experiment of the three. In- 
stead of a pipe-stem, procure the end of a 
Squill, or the round end of a ma^mtm bomun 
steel pen, which insert in the cork as in Fig. 
97, and, shutting one eye, endeayour to drop 
into the open end of the pen or quUl a grain of 
shot : you may hold the shot within an inch 
of the pen before you drop it. The chances 
are you will not drop it in once in twenty times. These 
few simple experiments go far to proye the almost impos- 
sibility of calculating distances correctly with one eye. 

The next subject for consideration is, in what manner are we able to calculate dis- 
tanees by using two eyes. 

This subject will be more fully explained by the following experiments :«- 
Experiment ^th. — Stand a book on its edge as in Fig. 98, and so place it that, 
^ haying the right eye only open, you can see nothing but 

S tibe back. Shut the right eye and open the left, when the 

"^ book will appear as in Fig. 99. Of course the same effect 

^ would be produced on the other side by using the left eye 

' "4 ^^ in the first instance ; but if the book be placed exactly 
]^^^ between the eyes, then it will appear as in Fig. 100 ; but not 
immediately ; for as the rays from the eyes can only meet 
^' **• at one point from the latter at the same time, or, as it may ^^* ^* ^^* ^^ 
be considered, the eyes can only foeus at one point at onee, the back of the book 
«p|pean oorrectly defined, and the right or left eye sees its' own side, which ever predo- 
mmatm. It may not be generally known that most persons only use one eye to take in 
an object or figure, the other being only used to check or determine the distance or 
relative size of that object, as in the case of focussing in tiie canwra, when you obtain 
the object perfectly sharp and distinct ; then, without altering the eyes or their point 
of sight, c^>en and shut one aitemately, and you will at once perceive that only one eye 
sees the image properly. This arises from the fact, that the imy or pencil of light com- 
ing through the lens cannot be by any possibility reflected on difiiBrent points at once. 
"We therefore can see only one object at any distance at any one tine, although we Bsay 
be perfectly conscious of other objects nearer or further away. To bear oat both 
these assertions, it will perhaps be necessary to try tibe foUowing simple experi- 
ment: — 
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Fig, 101. 




£xperitneni 6th. — Place a small mirror at about two feet six inches from you, and 
so arranged that it maj take in a picture which will about half fill it, and be about 
eight or nine feet in your rear. This will appear to be exactly in the centre of the mir- 
ror, as in Fig. 101. Now, although we are looking at the picture, 
we are also conscious that the looking-glass is there, and that 
we can see the frame. Having satisfied ourselves of this, we 
next proceed to prove that one eye sees more than the other. For 
instance, shut the right eye — stiU looking at the picture — and if 
we see more with the left than the right, the picture will re- 
main in its original position ; but if we habitually see more 
with the right than with the left, then the picture wiU immediately change over, 
so to speak, and appear as in Fig. 101. This fact prove s, in the first instance, that we 
cannot see more than one object at once ; for although we 
were conscious of the existence of the frame of the mirror, 
we could not see it distinctly. And it proves, secondly, that 
we see more with one eye than the other, or the picture 
would not change its position in the mirror by shutting or 
opening the eyes ; and thus we have A (Fig. 103), the left Fig. 102. 

eye, and what it sees ; B, the right eye, and what it sees ; C being the picture. 

It must be recollected, that the picture being apparently so far behind the mirror, 

the latter only intersects the rays pro- 
ceeding to the eyes, as if it were a 
plain piece of glass through which we 
were looking at the picture (Fig. 104). 
The fact of the rays from, the eyes 
meeting, or hem%focu8sed on an object 
at a certian distance, and only on that 
object at the time, may be further 
proved by the following experi- 
ments : — 

Experiment Qth. — Place a lighted 
candle about two feet from you, and 
hold a pencil half the distance be- 
tween, and in the centre of the eyes 
(Fig. 105). Now keep all steady and 
look at C (the pencil) and you will 
see two candles, one on each side ; then 
look at the candle and you will see two pencils, one on each side. In the former case 
the pencil will be lighted on each 
side ; and in the latter case the 
two pencils will be lighted on 
the inside of each. 

The following diagrams will 
explain this more fully. When 
looking at the pencil we see, by 
opening and shutting each eye pjg^ 104^ 

alternately, the object looked at 
distinctly, and the other indistinctly, but still we see it ; therefore, when looking at the 
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pendl with the left eye, or A, we see it and the caudle as in Fig. 106, and with the 
right eye as in Fig. 107. 

At first, from looking at these diagrams, one would think that we saw the pencil at 
C when looking with both eyes ; and 
were also conscious of one candle at -^* 
D, as Fig. 107 would lead us to sup- 
pose. Here we see Figs. 106 and 107 
united (Fig. 108), and would naturally a 
imagine that we would only see one 
candle and one pencil ; but the re- 
Terse is the fact, for as *one eye is not able to judge of distance, and both are 

focussed on the pencil at C, they 
are each conscious of a candle 
behind C, and naturally bring- 
ing the second object into the 
plane of focus, or nearly so (Figs. 
109, 110). 

The same result occurs in a 
reverse way when we look at 
the candle instead of the pencil ; 
but, in this case, the rays cross 
each other, throwing the pen- 
cil back apparently with the 
candle. But, in the latter case, 
Fig. 107. Fig. 108. the left eye, or A, sees the candle 

and pencil as in Fig. Ill ; and the right eye, or B, as in Fig. 112. 

In all the preceding diagrams, the solid lines represent the line of sight, and the 
dotted ones the line of light of the figure of the presence of which we are conscious. 



ca 





Fig. 106. 





Fig. 109. Fig. 110. Fig. 111. Fig. 112. 

The foregoing facts will prove, satisfactorily I hope, that without. two eyes we 



190 THE STEREOSCOPE. 



^ftmiot form a ootreet judgment of distance, and in the nnne manner of size, form, Sac. 
The next subject will therefore be, how do we take advantage of this fact in photo- 
graphy ? We do it simply thus : We consider tfhat a picture or portrait taken by one 
lens and one camera is exactly in the position of a similar one looked at by ont eye ; 
and, to obtain the manifest advantages derived from the use of two eyes, we either 
employ two cameras and two lenses at certain angles apart, or we take the same Tiew 
or portrait twice, each taken from a different angle. The former method^ for many 
reasons, is decidedly to be preferred. 

The pair of stereoscopic pictures will convey to the mind of the observer (5y meaus of 
a properly constructed instrument) all the effects obtained by the nse of two eyes ; that is to 
say, the picture which nature would present to the left eye is seen by the left eye, and 
that to the right by the right. We therefore observe, when viewing a stereoscopic 
picture in a stereoscope, that the figures, houses, trees, &c., are perfectly correct as to 
«2e, natural position, and relative distance from each other. This fact is so well 
known) and truly wonderful, that it need not b9 repeated. 
The next subject for consideration will be — 

The Stereoscope.— The almost magical effect of two plain flat pictures viewed in 
the stereoscope is so vivid, when seen for the first time, that the result seems to be a de- 
ception of the imagination; in fact, we are inclined to remove the stereoscope and see for 
onrselves, somewhat like the Indian who went to look behind the looking-glass for the 
image he saw reflected on its surface. And even when we become accustomed to the 
use of the instrument we always take a pleasure in looking at the views we may have 
often seen before; in fact, every object seems to stand out with all the solidity of 
nature ; and in some cases, where the calotype has been properly coloured, the effect, 
especially in portraiture, is perfectly marvellous. 

In the stereoscope, then, we have the most interesting optical instrument ever dis* 
covered, reproducing, as it were, in all the reality of nature, the fitTonirifte soenes of 
youth or the semblance of some beloved friend who is gone, perhaps, alasl tfer e^rer. 

The most simple, most portable, and, I may say, the most correct in principle, is 
that invented by Sir David Brewster. 

This instrument consists of two semi-lenses, placed at such a distance that each eye 
views the picture or drawing opposite to it, through the margin of the semi-lens, orth rough 
parts of it equi-distant from the margin (Fig. 113). A lens, A A', being cut in two halves, 

these are fixed into a frame, L and 
L, and adjusted to such distances 
that the centres of the semi- 
lenses correspond with the pupil 
of the eyes. The distance of the 
centre of one pupil from the other 
is at an average of two inches 
and a half, and to this the semi- 
lenses may be adjusted; but if 
the instrument is provided with the means of effecting a little change in this respect, it 
win often be found to be of considerable advantage. 

Sir David Brewster says, " When we thus view two dissimilar drawings of a solid 
object, as it is seen by each eye separately, we are actually looking through two prisms, 
which produce a second image of each drawing ; and when these second images unite, 
or coalesce, we see the solid image which they represent But in order that the two 
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imsgefl io«y oealesee, wvtihaut any e€artlor strsiA on tha part of the eye, it is aeceuny 
that the distance of the similar parts of the two drawings be equal Uy^wimiht aepara- 
tion produced by the prisBU 
For this purpose measure the 
distance at which the semi-lensea 
giye the most distinct view «f . 
the drawings ; and haying as- 
certained, by using one eye, the 
amount of the refraction pro- 
duced at that distance, or the 
Fig. 114. quantity by which the image 

e^f one of the drawings is displaced, place the drawings at a 
distance equal to twice that quantity; that is, place the 
drawings so that the average distance of similar parts in 
each is equal to twice that quantity. If &is is notearrectly 
Aaae, the eye of the observer will correct the error by 
making the images coalesce without being sensible that it 
is BAaJcmg any tmk effiwt. When the dissimilar draw- 
mgfi mee thus united, the solid will appear standing, as 
it were, in relief, between the two plane representations." 

The aonezed are &eiit and sectional views of the ordi- ^- "6. 

nary stereoscope constructed on Sir David's 
plan (Figs. 114, 115, 116). 

Mr. Wheatstone has invented an arrange- 
ment which enables us to view larger pic- 
tures than we oould posaibly do in the above. 
It is cdUed the '^reflectijiig siezeesoope,'' to 
<i.istingttiBh it from the lenticular ateveoscope, 
just descviibed. 

Two piUun minoiB are fixed on a centre 

support capable of adjustment (Fig. 1 16.), which 

is £xed em a anahogaay frame into which slide 

the two arms for holding the pictures. These 

miBiB have eeeh adjuatments in all directions, 

fio as to bring the two pictures ezftctly coin- 

eident wbeo viewed through the lenses placed 

IB front of the minors. These lenses are not 

^* ^^^* essential to the action of the instrument, but 

mid much te the facility ef use and beauty of effect In very perfect instrumfnts, 

tte manors ave replaced by two poUshed prisms of glass. 

Ik these «tereosoepes the prints must be reversed as they are placed in the drawing, 
the left-hand one ahould be the view seen by the right eye in nature, as they are 
i>0?etBed again by being refleeled in the aninrors. 

There are many rules given fcxr the distonee the two cameras should be apart for 
ta^iBg views, ibc. ; but the reader need not take any trouble about them. The best 
steneoscopic views ever taken were taken with the two cameras close together. The 
chief things to bo attended to are, that iJie cameras should be perfectly level, the same 
hofjbby md tfast tome objtei m tkt^iew shouhl oome exactly ia the centre of each ground- 
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glaaa. The latter sbould be Imed (Fig. US), in order that ikd amateur may mi oooe 
be able to da ao:— 

I need scarcely add that ^_ 
tbe focus ^ou]d bo pcrfe<]li 



in botb, and the focal leogth. 
of the lenses the aame. 
When only one camera ia 
used, it will he necessary 
to lemoTc it about twdTO or 
fourteen inches^ and take 
core that th^^ same object 
t^omcs in the centre of the 
fucuBBing-glflfia in each caa^^ 
and that the camera ie placed 




trig, 1170 
perfectly horizontal and at the same height when moTcd, 
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Mr, Latimer Clark has published, 
in the " London Photographic Jour 
nal/' a very ingenious arrangement 
for taking stereoscopic pictures irith 
a single camera* 

The principle and method of 
working cannot be better explained 
than by a reference to hia own 
words .— 



*' The camera frame, or plate-holder, contains a narrow dark cliamberj of the 
usual con&truction, capable of reoeiTing a glass pkto about fi| iaclies by 3^ inches. We 
will call this portion the sliilc ; it slides to aud fro freely within tliu fiamc tlirough a 
space of 2| inches, or 2f , which is about the distance between the eyes. To admit of 
this, the frame must necessarily be 10 or 11 inches long, and it therefore requires some 
simple adaptation to fit it to the end of an ordinary-sized camera. In the front of the 
frame is an aperture about 2^ inches square, closed by a sliding door, and capable of 
being contracted by an oval or other shaped diaphragm, which determines the size and 
form of the two pictures impressed on the plate, and which may be varied at pleasure. 
The distance between the two pictures is determined by the lateral motion of the slide, 
viz., 2^ inches, as stated before. After one of the two images has been impressed, 
the slide has to be shifted laterally at the same instant, and in the same direction as 
the camera itself, by means which I will presently describe. The second image is then 
taken, and the frame removed. 

" In the foregoing contrivance it is necessary to obtain the focus by a separate 
glass ; but in the Daguerreotype arrangement the focussing-glass forms part of the 
apparatus ; the slide is here in three pieces : the centre piece is the focussing-glass, 
which, being hinged at the bottom, does not slide, but falls back out of the way. The 
two side pieces (each of which is a perfect dark chamber, containing a sensitive 
plate) are now in a position to be drawn successively into the field of view opposite the 
front aperture, and the images impressed. This makes a very compact arrangement, 
and requires no door in front of the frame, the plates being exposed to light only when 
brought opposite to the central opening (Fig. 11 9). 

" "We now come to the means employed to guide the camera in its lateral movement, 
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the object being all the while retained in focus. A strongly-framed camera-stand 
carries a flat table about twenty inches wide by sixteen, furnished with the usual 
adjustments. 

Upon this are laid two flat bars of wood, in the direction of the object and parallel, 
and about the width of the camera asundw ; they are eighteen inches in length ; their 
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Fig. 119. 

front ends carry stout pins, which descend into the table, and form centres upon which 
they turn ; their'opposite ends also carry similar pins, but these are directed upwards, 
and fit into two corresponding holes in the tail-board of the camera. Now when the 
camera is placed upon these pins, and moyed to and fro laterally, the whole system 
exactly resembles the common parallel 
ruler ; the two bars form the guides, and 
the camera, although capable of free lateral 
motion, always maintains a parallel position. 
In this condition of things, it is only suited 
to take stereoscopic pictures of an object a( 
an infinite distance ; but to make it move 
in an arc, conyerging on any object at 
any nearer distance, it is only necessary to 
make the two guide-bars approximate at 
their nearer end so as to conyerge slightly 
towards the object; and by a few trials some 
degree of conyergence will be readily found 
at which the image wUl remain, as it were, 

fixed on the focussing-glass, while the Fig. 120. 

camera is moyed to and fro ; to admit of this 

adjustment, one of the pins descends through a slot in the table," and carries a clamp- 
ing-screw, by means of which it is readily fixed in any required position.f| In order, 
howeyer, to render the motion of the camera smoother, it is adyisable not to place it 
directly upon the two guides, but to interpose two thin strips of wood lying across 
them at right angles beneath the frront and back of the camera respectiyely (and which 
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m«7 Ikff fixed to tb» •Msera, if pvefeEMd)^aQd 1l» dMik ih« mc£uc» ^tilh. powclesed soap-- 
stone' or Vr&ack cUk* 

'* Lastly, it is necessary that the slide should be shifted laterally at thd sane 
isstaBtaBthftcawsDa. Themeauusadfartihifrftriisijni^QyaDdGOiisist onlyof a.pxitt6y 
find to tite rigkk-lund sid» of the eaDieta, twa^whkk pataea Astnog which is teai- 
porarily attached to the slide, the olher end being fixed tg the left-hand side of the 
table. When the camera is drawn to the left hand, this string is long enough to allow 
the slide to be drawn to the left hand also ; but when the camera is moved to the 
right, the re-actian of the string draws the slide also OTsr in the same direction, the 
Tariations in adjustment being compensated by the intervention of an elastic band. ' 
'* The operation of taking a portrait is therefore thus performed. The focus having 

been adjusted for both 
positions, and the camera 
and the slide both drawn 
to the left hand, the door 
is raised and the plate 
exposed— say, for five se- 
conds — ^by one motion of 
the hand ; the camera is* 
then shifted to the right 
hand, the slide .moving at 
the same time spontane- 
ously; this occupies less 
tibtta ft. fleceod ef tin*;: 
Figr- 121. andl the plaie in Ua nvir 

poaitioiii having been ei^aed five seootftA ksger,. the diior » chMMd^. and the offeaaiixHi 
CQOipIeted—the; whole azttusig having^ been, stv^osed to ocetip«jr eieve» aeeeiid&" 

The following practical observations by Mc €r.. S. Wcodt will cenahida ihie portiAa* 
of the present treatise : — 

" In the first {dace*, let xa ask what it is we lia?<e to eflboi m atoreeaeapie views } It k 
siotiply this — to form upon paper, or glassy or silver (acmtdiBg to.tfa0 pvoeeae' we. magr he- 
pursuing), two^pietureaof the object or objects preeiaaly aaaiagoua te these whieh weuUb 
be produced on the retinas of the eyes, w«re we weiwiag iiuat, (xhjact or these oh^seta 
by direct unassisted vision ; and the charactevislba of tiiose ptoturea aeiieraU^ skAtild 
be, that the parts or objects composing such piotuiBs dbouhl oeoui^y' di&rent. rel«fci^«- 
positions, because, when visfwing them in iiatiidre^ we do^so-uadar dutt»ent aoiglea, or^ 
in other words, that lines drawn from the objeet or ol^cte uncleir eoaaideratioai t» 
either eye severally, would form different angles. And it i^from th& impreasioa whi^ 
is produced by what may be called the unity of theaa twer pie(ftuje» (deubtleae) igt ihtt 
brain, that we at once haire the sensation of TO tnui l ty er^p&h and- thiekaesak. Ab4 
here I would oamiud thaset who^may bdH be yesj ccamereBaii wiiik tboi lawa of ifieten^ 
that the above rematk may be easily proved by fiewing aa 6iiiji[i8t>oarland8ca|»e witk 
one eye only ; for then all sensation of depths q»a«e, and tincknesB iraniahe* ; bat iq^eti: 
opening th& sBBondflnfoe eveiytydgratBiubout in iHa ipamfut proinBtions. And I wmdd alaet 
observe tiiat.tii«8teree8GO^ faaa'not,.flrt;aie% spwifcmg; anrjrtjing^ te do witii pMdmiatg 
thoae. impreeaiaiie ef wbioli we kaffEahaon. speaku^bot, asi w« hara Uaforer atate^ the 
zelBtLve poflitianp ef tii9 el^ecta wwad Igy the; two e^. w&wmai^^ Th« eody aaa) •§ 
the optloal pn4 of tiMtkurtaaanatia f[maitioain,.1dMC kfliBB aido^ haii kwes: pkuad 
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in a certain positioxi, W9 nay cauad aa exjbraordinarj and oblique refraction of the 
images q£ the two pioturea Tiewed, in osder that thcj nay be pvodnced oa thoie 
seyeraL poita of the retiaaa^ which it ■honld. be bonie ia niad is iadicpeiiMhlra in eidsr 
to give difltimct aingilA Tiaion. 

^ What has to be doaaythen, in taking these pictiues ia thia :— Altei haviag decided 
upon the poaition. whenca onr first ni&w is to ha takeuy to notice, by a eeatriyance 
hereafter to he nentioned, the amount of diaplacement,, so to spaaki which the objeeta 
composing the view imdergo when viewed by either eye singly : of course, keeping the 
head stationary during the observation, and moving the aanera eilibar tB> right or left 
(as tha caas aiay he)^ to anch an amount that the objeeta conqMMiag: tba pietuBOy pitK 
dttced oa tha focuasiag^glaas, shaU occupy exactly tha sama xalativa posstiona aa tha 
objacta themselves did when viewed with each eye singly, aa hs&ra nantioaed^ 

« And thus, afbet having stated the bvoad pcinciplieato be abaerved, I aaw come ta 
what nay more immediately be called the modus operandi of the whole afiau. 

" After having pkced nvy eamerar— I say camera, for I prefer only one^ia a chosen 
poaition to take the first view, I place a piece of small wire,, or a nail will answer all 
the purpose, in aa orifice made to receive it at the top of dia frame of the foeusiag- 
glass, so that it may project an inch or two above the frama ; and having fuinished 
mysdi with a staff ot stidh about fiva feet long, I force this into the groaad about six 
inches or more from the firont of the camera, andaa near the centre aspoasible, without 
the light entering the lena being interfered with. We will suj^se the prindpal 
portion of the view to he made up of a dwelling-house, i phuae,, say the right, eya; 
about an inch er so from the wire on the top of the frame he£ira mentioned^ and 
closing the left, I now move tha head to such a position that the wife and staff may 
out each other^ or, in other words, that these two and the eye may be in a line, and 
notice carefully the part of tha landscape whereon these eonjoiatly fall ;, aad we may 
for illustration, sake say, that they are produced on tha eentral bar of the Ie£t-Jiand 
window of the house. I then, without moving the heady open the left eya and eloee 
Uie rigjit, and I now find that the staff has apparently altered its rehttsve posifiioB ; 
it now is produced, say on the extreme right-hand comer of the house itseli Having 
made these observations, I next note the particular part of the landscape falHng upon 
the centre of the ground-glass, and wa will suppose this to be the right-haad side of 
the doorway of the house. I now proceed to take my first picture. Having dooe 
this, I mova the camera so much to the left that the wire on the top. ef the eanara 
and the staff, and the right-hand comer of the house, may cut each other (as the two 
first-mentioned and the bar of the window did in the first observation), at the same 
time observing that the right-hand comer of the doorway occupies the same paition 
on the ground-glass as it did previous to taking the first picture. I need hardly add, 
that in either positioa the camera should be, as near as caa be seen by the eye, at the 
same level. 

** It will at once be seen that it takes infinitely longer to describe the course of pro- 
cedure than the actually working ib out ; for the apparatus mi^t be placed in its two 
positions, and the views taken, all within the space of a £sw Tuii^if^ 

I may add, in conclusion^ that where these rules are observed in taking stereoscopic 
pictures, of whatever character the view itself may partake,, or however diotant some 
of the objects composing such view may be,, they will,, when viewed throagh a stereo^ 
seope,. convey to the. mind impressions precisely corresponding to nature. 

Mr. Hardwich gives the following useful hints, to the amateur wiahiag; to study 
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the photographic delineation of microscopic objects, for which he acknowledges him- 
self indebted to the personal kindness of Mr. Joseph Delves, of Tunbridge ; as he does also 
to Mr. Shadbolt, for obligingly demonstrating his mode of working with artificial light. 

Some of the specimens of micro-photography which haye been exhibited are exceed- 
ingly elaborate and beautiful ; and their production is not difficult to one thoroughly 
acquainted with the use of the microscope, and with the manipulations of the collodion 
process. It is important, howeyer, to possess a good apparatus, and to haye it properly 
arranged. 

The object-glass of the ordinary compound microscope is the only part actually 
required in photography, but it is useful to retain the body for the sake of the adjust- 
ments, and the mirrors used in the illumination. The eye-pieeej howeyer, which simply 
magnifies the image formed by the object-glass, is not necessary, since the same effect 
of enlargement may be obtained by lengthening out the dark chamber, and throwing 
the image further off. 

Arrangement of the Apparatus. — The microscope is placed with its body in a hori- 
zontal position, and the eye-piece being removed, a tube of paper, properly blackened 
in the interior, or lined with black velvet, is inserted into the instrument, to prevent 
irregular reflection of light from the sides. 

A dark chamber of about two feet in length, having at one end an aperture for the 
insertion of the eye-piece end of the body, and at the other a groove for carrying the 
slide containing the sensitive plate, is then attached ; care being taken to stop all 
crevices likely to admit diffused light. An ordinary camera may be employed as the 
dark chamber, the lens being removed, and the body lengthened out, if required, by a 
conical tube of gutta-percha, made to fasten into the flange of the lens in front. The 
whole apparatus should be placed exactly in a straight line, that the ground-glass used 
in focussing may fall at right angles to the axis of the microscope. 

The length of the chamber, measuring from the object-glass, may be from two to 
three feet, according to the size of image required ; but if extended beyond this, the 
pencil of light transmitted by the object-glass is diffused over too large a surface, and 
a faint and unsatisfactory picture is the result. The object should be illuminated by 
sunlight, if it can be obtained, but a bright diffused daylight wiU succeed with low- 
power glasses, and especially when only positives are taken. Employ the concave 
mirror for reflecting the light on the object in the latter case, but in the former the 
plane mirror is the best, except with powers exceeding a quarter of an inch, and of 
large angular aperture. 

The image upon the ground-glass should appear bright and distinct, and the field of 
a circular form evenly illuminated ; when this is the case, all is ready for inserting the 
sensitive plate. 

The time of exposure must be varied according to the intensity of the light, the 
sensibility of the collodion, and the degree of magnifying power ; a few seconds to a 
minute will be about the extremes ; but minute directions are not required, as the 
operator, if a good photographer, will easily ascertain the proper time for exposing. 

At this point a difficulty will probably occur from the plane of the chemical focus 
not corresponding, as a rule, with that of the visual focus. This arises from the fact 
that the object-glasses of microscopes are " over corrected " for colour, in order to com- 
pensate for a little chromatic aberration in the eye-piece. The violet rays, ia consequence 
of the over-correction, are projected beyond the yellow, and hence the focus cf chemical 
action is further from the glass than the visible image. 
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The allowance may be made by shifting the sensitive plate, or, what amounts to 
the same thing, by removing the object-glass a little away from the object with a fine 
adjuatment screw; the latter is the most convenient* The exact distance must be 
determined by careful experiment for each glass ; but it is greatest with the low powers, 
4uid decreases as they ascend. 

Hr. Shadbolt gives the following as a g^ide : — "An inch and a half objective of 
Smith and ]Qeck's make, required to be shifted -^ of an inch, or two turns of tlieir fine 
adjustment ; a f of an inch, -^ of an inch or half a turn ; and a ^ of an inch, ^^ 
of an inch or about two divisions of the adjustment. With the ^ and higher powers, 
.the difference between the foci was so small as to be practically unimportant." 

There is also reason to think that the kind of light employed has an influence upon 
the separation of the foci. Mr. Delves finds that with sunlight the difference between 
them is very small even with the low powers, and inappreciable with tbe higher ; where- 
as in using diffused day-light, which has imdergone a previous reflection from white 
clouds, it is considerable. 

The object glasses of the same maker, and particularly those of different makers, 
also vary much ; so that it will be necessary to test each glass separately, and to register 
the allowance which is required. 

Having found the chemical focus, the principal difficulty has been overcome, and 
the remaining steps are the same in every respect as for ordinary collodion photographs. 



IMPERFECTLY DEVELOPED PROCESSES. 

In the preceding pages we have traced the history, step by step, of this wonderful 
art, through its various stages of Daguerreotype, Calotype, Waxed and Albuminized 
Paper, and, finally, to the simple and almost perfect Collodion Process. Nevertheless, 
it must be admitted that numerous indications present themselves, proving that it is yet 
in its infancy. In this section, therefore, it is proposed to treat of those branches of 
the subject which are only imperfectly developed, but which are too important to be 
altogether overlooked. Among these the most remarkable are the results of certain 
experiments for producing images, with their natural colours, by photogenic action. 
While numerous experiments have been conducted having this object in view, the 
American photographers seem to have come closest upon the great desideratum ; and 
the name Hillotype has been given to the process, in honour of the discoverer, Mr. 
Hill, of West Hill, in the state of New York. 

Mr. Hill states that he had undertaken a series of experiments with the object of 
procuring coloured photographs, but for a long time with little prospect of success ; 
but in one of his experiments certain phenomena presiented themselves which greatly 
surprised him, and persuaded him that the object was attainable. One colour — red — 
in the figure of a vestment, developed itself in the most brilliant ruby colour ; he 
repeated his experiment many times, but without meeting again the same result, 
from which he concluded that all the circumstances were not present. Believing, how- 
ever, that in certain circumstances the latent colour of the image was present, he 
proceeded with his experiments, and found that the vapour arising from many metals, 
such as arsenic, cadmium, zinc, selenium, bismuth, potassium, and sodium, possessed 
the power of developing latent images with their lights and shades. The same result 
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was obtained with different gaacs^ but the images differed little from tha usmal reaolts; 
and he vas on the point of abaadiming the purauit, despairing of sucoesa. 

His J07 was, therefore, great whan he obaeryed one day that his plate presented r 
perfect impression in colooza. He has followed the same expeiiment with varying 
results ; but in January, 1851, he obtained forty-five designs, which poeaented all Ihe 
different colours and with perfect gradations^ the objects repreaentod surpassing the 
richest Daguerreotypes. These-piotures are durable, and soft in their aspect ; no dioubts 
are expressed of their permanency, and it is stated that the li^ does not aet upon 
them. Mr. HiU has not described hia pnicess forthw than that it neither resembles 
that of M. Baguerre, nor M. Beequerel. Another process, which is quicker in its ope- 
ration, is mentioned, but without details, except that the yellow colour is that he has 
the greatest difficulty with 

Sir John Herschel had his attention drawn to this subject soeaorly as 1S40. ^^ I 
got," he says, ^' some specim^is of paper long kept, which gave a representation of the 
spectrum in its natural colours, and that light on a dark ground ^ but at present I am 
not prepared to say that they will prove an available process for coloured photographs, 
though it brings the hope nearer" 

M. Biot thinks there are difficulties inherent in photographic pictures, which 
show that the hopes of the experimenters, who expect to discover the tints of chemical 
impressions produced by radiation in their natural colours, are illusory. 

Mr. Robert Hunt's experiments have, in many instances, given him coloured pictures 
of the prismatic spectrum dark upon a light ground ; but the most beautiful has been 
obtained upon the Daguerreotype iodized tablets, on which the colours have at the 
same time had a pecuUar softness and brilliancy. Again, during January, 1854, he 
prepared some paper with the bichromate of potash and a very weak solution of 
nitrate of silver, which he exposed behind four coloured glasses, which admitted the 
passing — 1st, of violet, indigo, and blue rays ; 2nd, of blue, green, and a portion d 
yellow rays ; 3rd, of green, yellow, and orange* rays ; and 4th, of orange and red 
rays. Being allowed to lie for two days — extremely foggy days — opposite a window 
having a southern aspect, it was found on examination that the paper had become 
tinted of a blue, green, and red ; beneath the yellow glass the change was uncertiOD, 
from the peculiar colour of the' paper. All this took place without a single gleam of 
sunshine. This and some other experiments proved to his satisfaction, that the poni- 
hility admitted by Sir John Herschel amounted to a probability. 

M. Becquerel has succeeded in obtaining bright impresnons of the spectrum' in 
colours, and in copying highly-coloured drawings on metallic plates prepared with 
chlorine ; and M. Niepce de St. Victor observed that chloride of sodium was employed 
upon a silver plate plunged into a solution of sulphate of copper, and the plate became 
more susceptible of receiving a yellow colour than any other. 

Looking at these results, and assuming that Mr. Hill's statements are trustworthy 
it seems probable that means wiU be found for producing coloured images both on 
silvered plates and on paper. 

Fhtftogxaphy Applied to Xilthogvapliy.— Some very important applications 
of the art to engraving on steel and lithographic stone are also named. Among these 
W€ may quote the process of Mr. Macpberson, of Borne, as communicated by Mr. 
Eamsay to the British Association. Mr. Maopherson had succeeded in obtaining beau- 
tiful photo-lithographS) specimens of which had been hung up in the Photographlo 
, Institution in Buchanan Street, Glasgow. The steps of the process areas follows: — 
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' 1. MtaweH is diMolfBd i& stdphxtric ether, and the solutioa is poured on an 
oMtiaarT' liliiogniphio stone. The etii«r quickly evafporates, and leaves a thin coating 
of hitumen spread uniformly over the stone. This coating is sensitiTd to light — a 
. <fi8C0Tefy made-originaUTby M, Niepce, of Chalons. 

2: A negative' on glasv or waxed-paper is applied to the sensitive coating of 
bitumen, and exposed to the full rays of the sun for a period longer or shorter, 
aeoording to ik» iateBoity of ths^I^^ and a Uinl impression on the bitum«a is. thus 
oMainedL' 

Z, The stons is now plaeed in a bath of sulphuric ether, whittb almost instanta- 
iteOQsly dissolves the bitumen, which has not been acted on. by the light^ leaving a 
delicate picture on the stone, composed of bitumen on which the light has fallen. 

4. The' stose^ after being canfolly washed, may be at once plaeed in the hands of 
t^ litiiograipher, who is to treat it in the ordinary manner with gnm. and aeid^ after 
which proofe may be thrown off by the usual process. 

Professor Bamsay then proceeded to stajte that the above process, modified, had 
been emp^loyed with success to etch plates of steel or copper, without the* use of ibe 
btmn : — 1. The metal plate is prepared with a coating of bitumen,- precisely in thto 
manBer nx>ticed above. 2, A positive picture- on glass- or paper is then applied to the 
bitumen, and as imjR^ssion is obtained by exposure to light. 3. The plate is i^eed 
in a bath of ether, and the bitumen not acted upon by the light is dissolved out ; a 
beautiful negative remains on the platev 4. The plate is now to be plunged into a 
gt^vano-plastic bath, and gilded ; the gold adheres to the bare metal, but refuses: to 
attach itself to the bitumenv 5. The bitumen is now removed entirely by the action- 
o€ spirits and gentle heat ; the lines of the negative picture are now represented in 
bare sted or copper, the rest of the plate being covered by a coating of gold 6. Nitric 
aevi is now applied as in ths< common etching process ; the acid attacks the lines of 
the picttira formed by the bare metal, but wiM not bite into the gilded surface. A 
perfect etching is thus said to be obtained. 

A^i^ictttlon of Wh&togiwplKy t» A4it»»n(Mn.y. — ^The Roman astronomers state 
that they have pfooured photographic impressions of the nebnla of the sword of Orion ; 
and Mr. Brooke has invented an apparatus intended for the self-registration of the 
vertical and horizontal oscillations of the magnet, and the various readings of the 
barometer and thermometer throughofut the day and night, by means of artffioial lif^t 
and photographic paper. This is a very usefuiand important application of photogra|^y 
tdr self-registering puiposes, and has been found to give perfectly accurate resoOts, and, 
€i coarse, much more complete than the former system of hom'ly observations, to make 
which an assistant had to sit up throughottt the night. This invention is altogether 
dtie to Mr. Brookes. 

Theonly other application which has hitherto been made c^ photography to astrono- 
mical purposes, so far as wb are aware^ has been in taking Daguerreotype images of the 
nmon and the solar spots. In the former case,- the ordinary preparation of the silvered 
plate and glass, as used in the Daguerreotype and Collodion processes for taksng portraits, 
is quite delieate enough. A very beautiful image of the moon, when about half-full 
has been taken in this manner with the great telescope of twenty -three feet focal length 
and fifteen inches apertare, at Cambridge in the United States. It was taken by Mr. 
Bond and was four or five inches in diameter. It "has likewise been attempted with the 
great equatorial at the Cambridge Observatory, but the clock motion, for keeping the 
telescope pointed to the same part of the heavens, has not yet been found steady enough 
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for that purpose, and the photographs obtained haTe been imperfect. In taking them, 
the image giren by the object-glass alone (without any intermediate lenses) has been 
receiyed on the plate. 

In the case of the solar spots, any ordinary photographic paper is, of course, quite 
delicate enough. In many obseryatories an image of the sun's disc haa been taken from 
time to time in this manner. 

An image of a double star has like«nse been taken, but the other remarkable sidereal 
objects, as nebuleB, clusters, &c., shine with too faint a light to be registered by the 
most delicate preparation of the plate yet known. It has hitherto failed altogether 
with Lord Rosse's gigantic reflector, though an image of the moon taken by this 
instrument would be of great value. 

Fhotogzaphs from Electxic Xilght.— It was at one time assumed that artificial 
light possessed no chemical rays ; but Mr. Brande set aside this notion, having dis- 
covered that although the concentrated light of ihe moon, or even the light of defiant 
gas, composed of equal parts of carbon and hydrogen in its most intense form, had no 
effect on chloride of silver or on chloride and hydrogen. Yet the light emitted by 
electrized charcoal blackens the salt, while pictures have been taken upon sensitized 
paper by means of the electric light. For portraits this process ia rendered difficult by 
the intensity of the light affecting the sitter's sight ; but for microscopic objects, and 
especially with the ozyhydrogen microscope, it has been more successful. A corres- 
pondent, who pursued these investigations with great success, thus explains him- 
self: — ** The object of my experiments was to obtain good photographs of microscopic 
objects, and having the opportunity of employing Mr. Haite's electric light, I did bo 
with very satisfactory results. I also succeeded in obtaining one or two portraits by it, 
but the latter were marked by great severity of shadow, even when the light was pain- 
fully intense and unpleasantly hot. I concluded therefore that the amount of actinic 
ray was but small in comparison with the luminous character of the light; the calorific 
rays were, however, abundant. The same disproportion I have observed with respect 
to the Drummond light and with gas. While the direct rays are actinic, artificial light 
does not appear to have the same radiating power on the atmosphere which we observe 
in solar light, and which produces the fine illumination of objects in partial or com- 
plete shadow. This deficiency, I believe, I have observed in some states of the atmos- 
phere in daytime, when, with a comparatively strong light, actinic effects have been 
feeble, and particularly deficient in the radiant quality." 

To those who cannot devote their time to photography during the day, Mr. Shad- 
bolf s observation on the use of artificial light may be of service. He employs camphiney 
which appears to give a whiter flame than either gas or the moderator lamp ; placing 
the source of light in the focus of a plano-convex lens of two and a half to three inches 
diameter (the flat side towards the lamp), and condensing the parallel rays, so obtained, 
on the object, by a second lens of about an inch and a half diameter and three inch focus. 

This mode of illumination, being feeble as regards chemical rays, is best adapted for 
object-glasses of low power. The exposure required to produce a negative impression 
with the one-inch glass may be from three to five minutes. The development is con- 
ducted in the ordinary manner. 

Particular stress is laid upon the object-glass of the microscope being a good one 
for the purpose ; and indeed all who have given attention to the subject are agreed 
upon this point—that there is a considerable difference in the photographic value of 
objectives, and this, too, independent of the angular aperture of the glass. 
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The Eev. W. Towler Eingdey has communicated a process by -^hich very beauti- 
ful microscopic photographs have been obtained. He illuminates (in the absence of 
sunlight) with the brilliant light produced by throwing a jet of mixed oxygen and 
hydrogen gases upon a small cone of lime or magnesia. His process is as follows :— 
It is not necessary to describe the method of making collodion. With it a very 
small quantity of iodide of silver, dissolved in iodide of potassium or in cyanide of 
potassium, is mixed. This is now to be poured on a plate of glass, and Uie excess 
poured off again, so as to leave a film of the preparation on the glass surface. The 
plate is now to be plunged into a bath of nitrate of silver, 30 grains to the ounce of 
water ; and as soon as Uie whole of the plate will retain the water without running 
into streaks, the plate is to be exposed to the action of the light j it is then to be 
plunged into a bath of pyrogallic acid, 3 grains ; water, 1 ounce ; glacial acetic acid, 
1 drachm. This deiodizing and deoxidizing bath develops the image ; the unreduced 
iodide is then to be removed by hyposulphite of soda. This is the ordinary process, 
and the method is simple and good. If we add to the collodion mixture a small quan- 
tity of iodide or bromide of iron, and develop with protonitrate of iron, the process is 
rendered much more energetic ; for we obtain on the plate, as soon as it goes into the 
silver bath, nitrate of iron, which deiodizes the plate as soon as the light strikes it. I 
do not find these preparations of iron to keep well, and therefore the preparation should 
be made only a short time before it is to be used. Iodide and bromide of arsenic are 
also admirable accelerators, and appear to keep for months without change ; with them 
either the pyrogallic solution or protonitrate of iron may be used. I may here mention 
that albumen, treated exactly the same as the collodion, only dried and heated after 
being poured on the glass, acts just as well and as quickly. 

I shall now describe the method of preparing the paper used. I prefer Canson's 
paper. I have no doubt that many others are just as good. 

It is used either waxed or not, with nearly the same results ; but the waxed paper 
is the more easily managed, on account of its not becoming so tender from soaking. 
The paper is first to be soaked for some hours in a bath composed as follows : — 

Distilled water 1 pint. 

Iodide of potassium half an ounce. 

Bromide of potassium half a drachm. 

Fluoride of potassium . , . . . .1 drachm. 

The whites of two eggs. 
If this is done under the air-pump so much the better. The paper is now to be 
hung up to dry, sheet by sheet ; and so prepared it keeps well, certainly for months. 
K arsenic be added, as in the collodion, the paper is more sensitive. When it is 
to be used, it is to be plunged into a bath composed as*follows : — 

Nitrate of silver ' 30 grains. 

Acetic acid } drachm. 

Distilled water . * 1 ounce. 

After the paper has become saturated in this bath, it is to' be placed on a sheet of . 
pure blotting-paper, and that on a sheet .of glass, tb which it will adhere from the 
superabundant fluid ; it is now to be exposed to the action of the, light for the required 
time, which of course depends upon the intensity of the b'ght ; with my microscope, 
from two to five minutes is quite enough. It is then to be developed in a bath of 
saturated gallic acid ; if the image does not seem dark enough in an hour, a few drops 
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of the silver bath should be added. Hyposulphite of soda, as usual, is the fixing 
agent. The silver may be used over and over again, if it be filtered ^th ammal 
charcoal after each time it .is used, or as soon as it shows the least sign of becfinaag 
discoloured. 

In these processes we have the affinity for the iodine disturbed hy the action of 
the light; the developing agent carries this further, and the oxygen of the air or 
water or acid, which has always a slightly greater affinity than iodine for Bilvar^ 
combines with the liberated silver and produces the dark parts of the impreBsion ; if the 
action is carried still further we get the silver revived ; and in the collodien procew 
this produces a positive. To obtain these collodion positives, the quantity of silver ift 
the collodion should be small, and the exposure only for an instant; after the plate 
is developed and lixed it should be put into a bath containing either aldehyde or 
grape-sugar, which will revive the silver with great brilliancy. The paper pietwee 
may be developed by placing them in the mercury box ; but it is not to be recom- 
mended. There is one use of the collodion which is of service. In the use of very 
high powers with very delicate objects, it is not easy to see the image formed on the 
vesculine screen, as described hereafter. "When, therefore, an approximate fecal dis- 
tance has been obtained, a collodion positive on a small scale of a portion of the image 




Fig. 122. 

can be taken in a few moments^ and so the correctness of the arrangements tried before 
placing the paper in its place. • 

I shall now proceed to describe the instrument used. 8«idight is of course &r 
superior to any artificial light, when we can obtain it ; but as the 8«n will not shine 
whenever we choose, it is of the greatest importance to construct the instniment for 
artificial light, astd then modify it so as to be applicable to stm Hght. The light I 
«ae is the oomancm oocy^ydrogen light ; magneaia or 4}iiaztz may he euhetitwted ior 
lime-hall with .advmatage. 

The optical parts of the instzumant divide< themselves into four groups— the li^- 
collecting, the condensing, the objective and magnifying lenses. The first group (1), 
for collecting the light, consists of three lenses ; the first a meniscus of about three 
inches focal length and two and a half diameter, the second plano-convex with the 
radii of the surfaces one and six; the focal lengths of these two lenses being 
respectively six and eight inches. 

The second group, or condensing lenses (2), is a similar one turned the other way, 
and on a reduced scale, to suit the different object-glasses ; between these two systems 
there is a plano-convex placed at its focal length from the focus of the collectors, so 
as to allow the rays to pass parallel to the condenser. This lens and the eondensera 
must be changed with the object-glasses; for it must be borne in mind that we have 
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to arrange the instrament so as to make the image of the lime-ball just cover the 
paper to be acted upon; and if we diminish the focal lengths of the condensers at 
the same time that we increase the magnifying power of the instrument, we shall 
haye just as great an amount of light with the highest as with the lowest powers. 

The next group of lenses are those of the object-glass (3), which requires to be Tcry 
much under corrected for visible colour, leaving strong red fringes. A very simple 
way of making the object'glaases of an ordinary good microscope do for photographic 
purposes is to have a new front lens made for them, so that they can be used for either 
the ordinary or the photographic microscope. At this point of the arrangement we 
have a very good form of the oxy-hydrogen microscope ; but it is a bad one for photo- 
graphy, as we cannot have the screen on which the image is to be formed so near as to 
enable ns to use the slow motions of the various airangements at the time we are look- 
ing at the image, except for very low powers. 

We now come to the last group , which ocoupies the place of the eye-piece of the 
ordinary compound microscope. This group is a form of the Eamsden or positive e3re- 
piece, which ovdinarily consists of two plano-convex lenses, placed at two-thirds their 
foeal length, which is the same in both, and with their plane sides out (4). This eye- 
piece is not achromatic, being under corrected. The addition of a plano-concave flint 
lens to a double convex crown is used in the plaoe of the lens next the object. This 
enaUes me, by a slight change of distance, to make the correction perfect. 




Fig. 128. 

r have now oidy to describe the best way of using iiiiB hntrament ; and here, it 
must be remembered, that all depends upon the object-glass being good. It is very easy 
to get one ofismall angie that will give very sharp oui^ines o£ (Objects, but we must not 
be content with such images as* these ; we must get object-glssses of large angular 
Aperture, made perfect for this purpose, so as to show the straotnre of objects, as well 
.as their outlines. This is quite feasible. Siqjpeaey then,, that we have got a per&ct 
instrument. 

At the place of the focus of the object-glass fdsce a screen of sssculine, and a daik 
•blue glass between the collectors and condensers ; we shall naw, '* thanks to Professor 
Stokes," see the chemical image ; and the correction for spherical aberration must now 
be nmde in the ordinary manner. Now put in the eye-glass or magnifier, and the 
eesculine at the screen, and adjust the focus. This focus will be found, even in the 
case of chemically corrected lenses, beyond the visible ; but in the case of the ordi- 
nary best object-glasses, the difference is enormous; for instasee, in the case of a 
very fine one«fifth in my possession, if I form an image of one foot from the eye- 
glass, I find the diemical image ten feet farther back; of course such a lens is of no 
use for photography. 

The sesculine also enables one to see at once when the light on the screen is the most 
iittense for chemical action. 
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In conclusion, I have to state that some of my specimens sent were taken upon a 
disc of five feet diameter, which was illuminated equally; and therefore anything may 
he taken on that scale on paper with artificial light, and I dare say on a very much larger 
scale still. I look upon it, therefore, that we must give our chief attention to the cor- 
rections of the lenses, as all the other parts of the process seem to require little further 
than mere care in the use of common formuls. I have also to add, that the focal length 
of the condenser heing selected, in order to give the image of the incandescent spot of 
lime on the right scale, its angular aperture should he a shade less than that of the 
object-glass. 

By this process, if a spot of tinfoil be placed on the condenser, we can get the object 
bright on a dark ground ; and if an opaque object be placed in the focus of the et>l- 
lecting lenses, and the object-glass and eye-piece be turned round to the front of the 
object, a very good image may bo got with low power. 

Fhotogzaphs on Wood. — Among other applications of this art, we must not 
omit to name it as an aid to the wood-engraver, to the extent of giving a perfectly 
faithful tracing of the landscape or portrait which he proposes to engrave. At the 
first page of our treatise we have given the negative and positive of a very charac- 
teristic portrait traced on the wood by this process, and engraved without penciling 
after it had been laid aside for nearly two years. It was supposed for a long time that 
the chemical means required to make the wood sensitive to the actinic action would 
destroy its fibre, and render engraving impossible ; but this is not the case. The cor- 
respondent who kindly made these experiments for us thus explains himself. After 
explaining the difliculties experienced from imperfect apparatus, he says : — 

" I must tell you what I conceive I have achieved by this block, and point out the 
probabilities of ultimate success. I have produced a positive picture without staining 
the wood, and which is removable when the engraving is done, should that be 
necessary. All, then, that remains to be done is to get a perfect negative, that will 

give a reverse image on the wood ; and this may be accomplished in this manner : 

The cameras constructed for Daguerreotypes have a reversing prism, which gives a 
correct image, and consequently would produce a correct negative; when this is 
transferred to the wood, it would produce a reverse positive picture (the thing 
wanted). I should wish to have this block engraved and printed, to make sure that 
there is nothing on the wood itself to prevent or interfere with the printing process. 
I am sure there is nothing to interfere with the engraver's art, as the scratch of a 
pin reveals the white wood. I consider, that if the engraving and printing are suc- 
cessful, the success of the other part is certain. There are a great many chances yet of 
something else turning up ; but it would require a camera constructed on purpose, so as 
to allow blocks of wood to be adjusted in it — no very difficult problem. I can produce a 
white picture on a black ground directly from the object ; but I much fear that the 
blackening of the wood would spoil the block for the engraver ; and also, I think this 
promises to answer every purpose.*' 

Colouring Fhotogzaphic Pictures.— Artificial colouring, whether applied to 
Daguerreotype or photography, is by no means a happy idea. To colour them in a 
satisfactory manner requires the talent of a first-class miniature painter ; and it need 
not be stated that this can rarely be obtained. Nevertheless, some of our readers 
may desire to try the experiment ; we transcribe here various colouring processes for 
those so disposed. 

Nearly, if not quite all the various colours used in painting may be made from the 
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five primitiYe colours, black, white, blue, red, and yellow; but for the Daguerreau 
artist it would be the best policy to obtain such as are required by their art already 
prepared. In a majority of cases, tlie following will be found sufficient, yiz., carmine, 
Prussian blue, white, chrome yellow, gamboge, for drapery; yellow ochre for the face, 
or aU three; light red; indigo ; burnt sienna; bistre, or burnt umber. 

If, in colouring any part of a lady's or geutleman's apparel, it is found necessary 
to produce other tints and shades, the following combinations may be used : — 

Oran^#— Mix yellow with red, making it darker or lighter by using more or less 
red. 

^rpU — This is made with Prussian blue, or indigo and red. Carmine and Prussian 
blue producing the richest colour, which may be deepened in the shadows by a slight 
addition of indigo orbrown. 

Orem» — Prussian blue and gamboge makes a very fine green, which may be varied 
to suit the taste of the sitter or operator, by larger portions of either, or by adding 
white, burnt sienna, indigo, and red, as the case may require. These combinations, 
under different modifications, give almost endless varieties of green. 

Brown — May be made of different shades of umber, carmine and lamp-black. 

NtuHrol tint — Is composed of indigo and lamp-black. 

CVimMfi— Mix carmine and white, deepening the shaded parts of the picture with 
addititional carmine. 

IJeah eolow^^The best representative of flesh colour is light red, brightened in the 
more glowing or warmer parts with carmine, softened off in the lighter portions with 
white, and shaded with purple and burnt sienna. 

Lead colour — Mix indigo and white in proportions to suit. 

Scarlet — Carmine and light red. 

Forjewdrif — Cups of gold and silver preparations accompany each box for Da- 
guerreotypists, or may be procured separately. 

The method of laying colours on Daguerreotypes is one of considerable difficulty, 
inasmuch as they are used in the form of perfectly dry impalpable powder. The rules 
we shall give for colouring Daguerreotypes depend, and are founded, upon those 
observed in miniature painting, and are intended more as hints to Daguerreotype artists 
in hopes of leading them to attempt improvements, than as instructions wholly to be 
observed. 

The writer is confident that some compound or ingredient may yet be discovered 
which, when mixed with the colours, will give a more delicate, pleasing, and natural 
appearance to the picture than is derived from the present mode of laying them on, 
which in his estimation is more like plastering than colouring. 

In colouring Daguerreotypes, the principal shades of the head are to be made with 
bistre mixed with burnt sienna, touching some places with a mixture of carmine and 
indigo. The flesh tints are produced by the use of light red, deepened towards the 
shaded parts with yellow ochre, blue, and carmine mixed with indigo, while the warmer 
or more highly-coloured parts have a slight excess of carmine or lake. Colour the 
shades about the mouth and neck with yellow ochre, blue, and a very little carmine, 
heightening the colour of the lips with carmine and light red, letting the light red pre* 
dominate on the upper and the carmine on the lower lip ; the shades in the comer of 
the mouth being touched slightly with burnt sienna mixed with carmine. 

In colouring the eyes, the artist will of course be guided by nature, observing a 
very delicate touch in laying on the colours, so as to preserve as much transparency as 
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He, A slight touch of blue — ultramarine would be best if it would alhere to Hus 
Daguerreotype plate — in the whites of the eyes near the iris, will produce a good effiaot. 

In colouring the hands of men it will be necessary to use the darker tints ««ith 
more freedom, according to the complexion of the sitter. For women the warmer data 
should predominate, and in order to giye that transparency so unirersal witli the sdtfter 
sex— and which gives so much loveliness and beauty to the face — a Utile white -may be 
judiciously intermingled with the red tints about the lighter portions of the face. 

In taking the likeness of a lady with light or auburn hair, by the BagaeiTeotype 
process, much- of the beauty of the face is destroyed, on account of the imperfect man« 
ner in which light conveys the image of light objects to the spectrum of the cainera ; 
and this, I conceive, is an instance where defects may be obviated in some measure by 
proper colouring. To do this touch the shaded parts with burnt sienna and bistve, 
filling up the lighter portions with yellow ochre, delicate touches of burnt sienna, -and 
in those parts wliich naturally have a bluish tint, add very delicate touches of purple— so 
delicate, in fact, as hardly to be perceived. The roots of the hair at the forehead shoiild 
also be touched with blue, and the eyebrows near the temples made of a pinkish tint. 
The chin of a woman is nearly of the same colour as the cheeks in the most glowing parts. 
In men it is stronger and of a bluish tint, in order to produce the effect giTOn by the beard. 

In portraits of woman — the middle tints on the side of the light, which «re per- 
ceived on the bosom and arms, are made of a slight mixture of ooinre, bhte and lake, 
(or carmine), to which add, on the shaded sides, ochre, bistre, and purple ; the latter in 
the darker parts. The tints of the hands should be the same as the other parts «f the 
flesh, the ends of the fingers being a little pinkish and the nails of a violet hue. If aay 
portion of the fleshy parts is shaded by portions of the dress, or by the position ef the 
hand, this shade should be coloured with umber mixed with purple. 

To Colour the Drapbet. — Violet velvet. — TTse the purple made of Pnnsisn blue 
and carmine, touching up the shaded parts with indigcTblue. 

Green velvet. — Mix Prussian blue and red orpiment, shade with purple, and'-touc^up 
the lights with a Kttle white. 

Ited velvet. — ^Mix a little brown with carmine, sba^g with pixrple, marking the l^^hte 
in the strongest parts with pure carmine, and touch the most brittiant slightly with white. 

White feathers— "M-Bj be improved by delicately touching Ijie shaded parta witk a 
little blue mixed with white. White muslin, linen, lace, satin, silk, &c., may^dso be 
coloured in the same way, being careful not to lay the colour on too heavily. 

Ftths. — Bedfure^TDXf be imitated by using light red and a litkle mastioot, iiwded 
with umber. 

GV^y/wr*— black and white mixed and dhaded with bsstre. 

Sable — white shaded lightly with yellow ochre. 

These few directions are quite sufficient for the art, and it is quite 'simeeeamry for 
me to pursue the subject further. I would, howeyer, remark that the Dagnerreotypigte 
would find it greatly to their advantage to visit the studies of our beet artists, mxrpuhlio 
galleries of paintings and statuary, and wherever else they can obtain a sight of fine 
paintings, and atudy the various styles of colouring, attitudes, folds of drapery, and 
other points of the art. In colouring Daguerreotypes, artists will find the magnifying 
glass of much advantage in detecting imperfections in the plate or in the image, 
which ma^ be remedied by the brush. In selecting brushes cheose those meat eiu- 
ceptible of a fine point, which -may be ascertuned by wotting them between the* lipa or 
in a glass of water. 
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^Hyeesined Collodion. — ^I need scarcely tell the reader that there are, discoyeries 
m Photography being made daily. Even while this treatise is going through the 
press, several of importance have been piihlished, both in the chemical and mechanical 
part of the science ; for instance, in close alliance with ihe moist collodion, the honey 
collodion, and the collodio-albtraien processes, comes the employment of glycerine for 
the purpose of preserving the sensitiveness of collodion for a lengthened period. Mr. 
H. Pollock writes as follows : — 

** I have lately adopted a mode of applyinc: glycerine to collodion plates in order to 
make them keep, which is, I believe, new, and which, from its simplicity and (as far 
as I have tried it) certainty, will, I trust, prove of general utility. 

** 1. To ordinary collodion add glycerine in the proportion of six drops to the ounce. 

** 2. Make a nitrate of silver bath in the usual manner, except that, instead of dis- 
tilled water, a mixture of glycerine and distilled water, in the proportion of one of 
the former to five of the latter, is to be used. 

** 3. Make a second bath, containing only six grains of nitrate to the ounce. 

** 4. Coat the plate with 1, and immerse it in 2, in the usual manner, after which 
immerse it in 3j for a minute ; drain it as usual, and you have a keeping plate, which 
I -find -to be as good at the end of a week as when fresh from the bath. 

" 6. Before developing, moisten the plate with distilled water, then proceed as 
usual, taking care to add two drops of a 50- grain solution of nitrate of silTCr to iiie 
developing solution before pouring it on to the plate. 

**Note 1. Far a short time I imagined (contrary to my expectation) that glycerine 
jRd not decompose a solution of nitrate of silver ; I was, however, misled by the slow- 
ness of the action, for it does produce decomposition, although very slowly, even in the 
datk. This does not appear to damage the bath (it certainly does not for a month), but 
makes it necessary to filter it about once a week. In time the bath would probably 
become alkaline and require the addition of fresh nitrate and acetic acid. 

'^Note 2. Six drops of glycerine to the ounce of collodion is perhaps a-maximimi 
dose. If too much is added, the film will have a honey-combed structure ; the quantity 
■wliich can be added without producing this, will vary with the quantity of water pre- 
sent in the collodion ; hence the collodion best fitted for this process is that made with 
anhydrous ether and alcohol, and it mutt be borne in mind that in actual use the pro- 
portion of glycerine will graduaHf* increase, because the ether and alcohol evsporate, 
but the glycerine remains. 

**Note 3. If l^ote 1 is supposed to contain an objection to this me<ifaod, a horizontal 
htdSb. can be used holding but little, and a new bath be mixed once a fortnight. 

"Note 4. The glycerine used is prepared, by decomposing fats by high-pressure 
steam, by Price's Patent Candle Company, and which can be easily procured. 

** Note 6. My experience of this process is very short. I therefore have given 
proportions, not as being the best, but such as I have found succeed. More extended 
experience must show what is the minimum of glycerine which will produce &e maxi- 
mum keeping effect." 

And Mr. Maxwell Lyte has brought before the world a new system elf printing 
which ** depends on the power which aqua regia possesses of destroying sulphide of 
silver, or any similar compound of sulphur, converting the metal into a chloride, 
while at the same time the combined sulphur becomes sulphuric acid. The sulphur 
thus becomes soluble, while the silver takes the form of a chloride ; and having thus 
"got rid of the sulphur, we again darken the chloride of silver by acting upon it 
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with a combination of gallic acid and potash, which reconverts it to the black metallic 
state. Take ordinary positive paper. The papier Saxe is, perhaps, most suited to the 
purpose, as giving the greatest fineness and most perfect definition. Having chosen 
the right side, lay that side downwards on a solution of chloride of ammonium of five 
per cent. When it has thoroughly imbibed, lift it off, and hang it up to dry ; then lay 
the same face down on a bath of nitrate of twenty per cent., and after it has been for 
at least five minutes in contact with this bath, again suspend it to dry, 

" Print the picture in the usual way, only let it be printed somewhat darker than 
will be ultimately required, as the after process tends rather to tone it down. 

** The print withdb-awn from the pressure-frame must now be placed in a bath of 
plain water, in order to extract as much as possible of the free nitrate ; then in a bath 
of water in which is dissolved a little salt. This converts all the free nitrate remaining 
in the proof into chloride of silver, and from thence it is to be carried to a bath of new 
hyposulphite of soda of 25 per cent., to which has been added 0*5 per cent, of carbonate 
of soda. Here it is to remain till fixed, which process may be deemed accomplished 
after it has lain for from a quarter of an hour to half an hour in the bath. It is now 
to be thoroughly washed in several waters till all the hypo be removed. 

" The picture will now be most probably of an ugly red colour, the more strongly 
so in proportion as the hypo is more freshly made ; and if by age of the hypo the 
picture may happen to be of a better tone, then the presence of sulphide of silver in the 
proof always seems to threaten its destruction if left there, but the existence of which 
the following treatment obviates. The well-washed and still wet proof is now placed 
in a bath composed of aqua regia, eight or ten parts ; water, one hunired parts. Here 
it is seen rapidly to fade, and after a short time will have almost completely disap- 
peared, the dark silver forming the picture having all become converted into chloride ; 
while the sulphur, if any there is, is at the same time converted into sulphuric acid, 
and dissolved out into the liquid. It is now transferred into a bath of water, to which 
has been added a morsel of carbonate of soda, or a few drops of ammonia, so as to get 
rid of the acid, and may then be placed in the following bath : — Water, one pint ; 
gallic acid (saturated solution in alcohol), two or three drops ; liquor potassse, one drop ; 
to be mixed at the moment of using. In this mixture the proof rapidly darkens, 
re-appearing in all its minutest details, and requiring no further treatment than a slight 
washing in clean water, when it has arrived at its maximum of intensity. 

*^ I may here add a few remarks. The paper employed for this process should not 
be sized with gelatine, albumen, or any other animal preparation, but with the vege- 
table preparation used for the machine-made papers which are made on the continent. 

" The bath of gallic acid absorbs oxygen very rapidly from the atmosphere, becoming 
red, so it soon spoils ; therefore the ingredients should not be put together until the 
moment when they are required for use. The small quantity of these substances used 
at each time prevents all question as to expense, and the time employed in producing a 
picture scarcely, if at all, exceeds that demanded by any other process, long as this 
description may appear. This method is, of course, equally applicable for the treatment 
of positives made by the negative process, i.e.j by development ; but to my idea this 
last-named process possesses one great disadvantage, viz., our being unable to watch 
the progress of the printing, and thereby to stop it at just the right point— a condi- 
tion absolutely necessary to the production with certainty of perfect positives. 

*' As the above mode of printing abstracts all the size from the paper, it is necessary 
either to resize it, or to rub it over with an encaustic prepared thus : take some white 
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wax and dissolve it in turpentine to form a mixture of about the consistence of pomatum, 
and add to tbis a quantity of alcohol equal in bulk to half the turpentine employed. 
Haying then fixed the proof either into a frame for stretching drawing-paper in, or 
having pasted it on a 'piece of paper and fixed it down, rub into the face of it the 
paste of wax, &c., and as quickly rub it off with a piece of clean flannel. Enough of 
the wax remains on the face of the picture to render it beautifully bright and clear, and 
at the same time to render it impervious to air and moisture, and it may be now cut 
down and mounted. 

" Lastly, as each paper sensitized extracts from the bath a certain amount of nitrate, 
it becomes necessary to add, for each whole sheet or number of small sheets equalling a 
whole sheet, which have been sensitized, one drachm of nitrate of silver in crystals, 
adding at the same time water to make up the quantity of the liquid to its original 
volume ; and also, to avoid loss by the drip from the paper when hung up, it is well to 
draw its lower surface, i.e., the side which has lain on the bath, over a glass rod held in 
an oblique position in such a manner as that the liquid which it scrapes off from the 
face of the paper may fall back again into the bath." 



SUMMARY OP PROCESSES FOR PREPARING PAPER. 

1. Bayard^ 8 Process. — Take some drawing-paper, spread over it a solution of bromine 
of potassium, afterwards a solution of nitrate of silver ; expose this paper for some 
minutes to the action of light in a dark room ; make the image visible by means of mer- 
curial vapour, as in Daguerre's process. 

2. BecquereVs Process. — A modification of the method of Panton, which see. 

3. Chenning's Process. — Ist. Dissolve sixty grains of nitrate of silver in one ounce 
of water. 2nd. Dissolve ten grains of iodine of potassium, or a mixture of one part of 
bromine of potassium and two parts of iodine of patassium, in one ounce of water. 3rd. 
Wash the paper with the first, and afterwards with the second solution, and dry it. 

4. CundelVs Process. — Ist. Spread over the paper a solution of thirty grains of 
nitrate of silver. 2nd. Plunge it into a solution of iodine of potassium, two hundred 
grains of this salt in seven thousand parts of water, to which add thirty grains of sea 
salt. Place the prepared side of the paper in contact with the surface of this liquid. 
3rd. Leave the paper for five or six minutes floating on the distilled water, dry it in 
the air, and press it and make it smooth. 4th. Make the impression appear by a solu- 
tion of concentrated gallic acid, mixed with the same quantity of solution of nitrate of 
silver, fifty grains of salt, dissolved in one ounce of distilled water, and with a sixth 
part of acetic acid. 

6. Baguerr^s Process, — Chloride of silver paper. Take some paper slightly covered 
with isinglass, plunge it in hydrochloride water dried in the open air. "When dried put 
it on the prepared side in contact with.a solution of nitrate of silver ; dry it and preserve 
it without exposing it to the light. 

6. Fyf^s Process, — 1st. Dip the paper in a solution of phosphate of potash (one part 
of this salt in eight parts of water), then dry it. 2nd. Cover it, with the help of a paint 
brush, with a solution of nitrate of silver (one part of this salt in six parts of water), then 
dry it again. 3rd. Dip it a second time in the solution of phosphate of potash. 4th, 
Fix the impression by means of a spreaded solution of one part of ammonia in six parts 
of water, which will only dissolve the salt of silver, not impressed by the light, whilst it 
does not affect the blackened salt. 

7. Gat4din*s Process. — 1st. Expose the paper during one minute to the vapour of 
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of hydnMUorie acid. 2ii4L Coyer it over with a soloitioii nearly aatusated w^ith xiitnte4>€ 
silver; 3rd. Develop the image, after the acUoQ ol- light ia the dask room, coTering. 
the paper with a concentrated solutioii of sulphate of iron slightly acidulated- with. suIh 
pbttrio acid. 4tk. Fix the image hf washing with water ooBtainisg a tenth, past .of 
caustic ammonia. 

8. FivceM o/Mteron^ — Ist. Plunge some thin, white paper, fer a quarter of an howv 
in a solution of nitrate of silver, prepared hy mixing one part of salt in. five- pait» o£ 
water; then plunge it for the same space of time in a solution saturated with sea salt; 
wasbit with distilled water, press it oat and dry it between, sheets of blotting*papev. — 
NbU, This photographic paper ia used to^ judge of the intensity of light ia* the pc^^an^ 
tien of Dagueizeotype plates. 

9. SfrseheFs Procest, — Ist. Mix, with the help of a gentle heat, a aolutian of nitrate 
of silver, of 1*200 density,, with two parts of tartasie aeid of 1'02S specific ^aril^^l^ 
treating' the ferro- tartaric of ammonia with acetate of lead^ and decomposing, the pieei* 
pitate with diffused sulphuric acid. 2nd. Wash the paper again, with, this solutioiL and. 
dry it in the dark. 

10. HerseheCs Chrysotype Process. — 1st. Dip the paper in a solution of one hundred 
grains of crystallized ammoniacal citrate of iron in one hAindoed grainsi of water. 2nd. 
Let it be half-dried. 3rd. Develop the image by a solution of chloride of gold dissolved 
in water, completely neutralized by potash. 4 th. Dip it at first Into the water, then 
for two minutes in a solution of iodine of potassium ; then wa^ it again in the water. . 

11. HerseheVs Cyanotype Process. — Ist. Dry in equal portions a concentrated 
solution of corrosive sublimate with a solution of ammoniacal citrate of iron, mixed with 
eleven parts of water. 2 ad. Cover the paper with it, and dry it 3rd. Wash the 
image with a concentrated solution of oyano-ferrate of potash, mixed. with three times 
its volume of gum- water. 

12. Sarsieys Process. — 1st. Dip the paper in a watery dilution of sea salt, or one 
hundred and twenty grains of sal- ammonia in one ounce of water, and dry. it. 
2nd. Impregnate the paper with a liquor made of a mixture of. one hundred and eighty 
grains of ammonia, sixty grains of nitrate of silver, and five grains of suberic acid, 
and dry it by the fire. 3rd. Leave it &om five to ten minutes in the camera. 4th. Fix 
the image with hyposulphate of potash, wash the paper, and dry it by the fire. 

13. Hunt's Proceu.— Ist Dissolve one part of nitrate of silver in four parts of 
distilled water, and cover one side of the paper with this solution. 2nd. Dip the 
paper, after drying it, in a solution of iodine of potassium (one part of the salt in 
eight parts of water), leave it there during one minute, and wash it afterwarda with 
distilled water. This paper will keep a long time, and can be rendered sensitive 
immediately by washing it with a solution of cyano-ferrate of potassium (one part of 
salt in four parts of water). 

14. Hunfs ^lergetype Process. — ^Wash the paper with a. saturated solution of 
succinie acid one hundred and twenty grains, ninety grains of water, and thirty grains 
of gummy mucilage. 2nd. Dry the paper, and spread over it a solution of nitrate of 
silver (sixty grains of salt in thirty-seven grains of distilled, water). This paper, 
which may be preserved white, should remain from two to eight minutes in the dark 
chamber. The impjcession is developed by a mixture of sixty grains of sulphate of iron 
and one hundred and twenty to one hundred and eighty grains of gummy mucilage, 
and is fixed by washing with the ammonia on a solution of hyposulphate of potash. 

16. KoheWs Process. — 1st. Dip the paper into a solution of sea salt (one part of salt 
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• in fifteen of irater). 2nd. Dry it, and place. it in a flat vessel containing a solution of 
iuint& of silver: Sod. Fix the imafe by means of caustic ammonia, or hypo-sulphate 
of potash. Aftex fixing the impression^ the salt is removed by. washing with water. 

16. Martin' t Froceu. — Negative Impression — Ist. Spread over the paper a solu- 
tioa of tfahty-siM grains of iodine of potassium in one drachm of water. 2d. Dry it in 
bloUangopoper. 3rd. Lay over it a solution of fifty-six grains of azotate of silver in 
oiR drachm, of watec. 4ih«. Bry it with another clean sheet of blotting-paper. 5th. 
Repeat all these operations. 6th. Wash, it with distilled water with a paint-brush, and 
drjit ia.bletting-papeB^ 7th. Expose it in the dark chamber. 8th. Wash it over 
with diMolved gallo-Haitimtfi of silver, twenty- seven grains of gallic acid azotate of 
lilvar, in (»ft dsadun <^ water. 9tb. Wash it with distilled water. 10th. Spread it 
over twice with a solution of iodine and bromine of potassium, wash it two or three 
ikmm with distilled water, and dry it thoroughly. Fositive Ifnage—\%i, Cover the paper 
two or thuee different times with, a solution of nitrate of silver, moisten it with a 
dabber of. cotton wetted through with gallic acid, dry it with caie; when the image 
appBsn^ bring, it out with a solution of gallic acid, then dry it. 2nd. Let the paper 
float on ih» surface of distilled water for three or four minutes ; wash it with a solution 
of one part of hyposulphate of soda in eight or ten parts of water, then wash it two 
er thuee times in distilled water. 

17. ffShoNffhnmejfs's Froeess. — Substitute a solution of gold for one of nitrate of 
aiXyrer^ The images thus obtained have, it is said, more brilliant tints, with shades of 
red, purple, and green. 

18. OsMtn's ProctsBi — This process connsts in the employment of a solution of formate 
of silver in water. The author prepares this production by means of double decompo- 
sition, uang salphate of silver iu a concentrated solution of formate of barytes. Fix the 
image by plunging it several different times in warm water. 

19. PaiitDM^eiVMefs.— Dip the paper in a^concentrated solution of bichromate of pot- 
ash and dry itrapidly by the fire. The image is yellow on an orange ground. If to the 
Uchimnate of potash is added sulphate of indigo, various different shades of green will 
be obtained, and a deepened tone. 

20. Schafh(Bui^s Froeess. — Ist. Dissolve two parts and a half of nitrate of silver in six 
parts of distilled: watei!. 2ad. Pour this solution into a large flat dish, and in it dip one 
side of the paper. 3rd. Expose this paper, while damp, to the action of the boiling 
vapours of hydroohlorio acid. 4th. Dry it, and in order to render it yet more sensitive, 
pass it once more upon tiie solutian of nitrate of silver. 5 th. Fix the image by plunging 
the paper for five or ten minutes in alcohol ; dry it, and pass it through some diffused 
hydroohloiic acid, in which somte drops of pemitrate of mercury have been poured . 
wash the image with distilled water,. and dry it at about 60°. 

21. Sehi^kcBuil's new Process, — Fositite Images — 1st. Use paper impregnated with 
chloride of silver, aft^ the method which has just been shown. 2nd. Let it blacken in 
the light,, and during half an hour keep it plunged in a liquor composed of nine to ten 
parts of alcohol, and one part of a solution of pemitrate of mercury. 3rd. Pass it q^uickly 
over the diffused hydroohlorio acid (one part acid and seven to eight parts of water). 
Wash it rapidly in water, and dry it by a mild heat. This paper is whitened by the 
rays of the sun,, and the images fixed by plunging it in the alcohol, which dissolves the 
excess of the corrosive sublimate. 

22. Smith's Process (Tritypic).— 1st Dissolve two grains of carbonate of soda in 
four grains of water. Filter the solution, and add to it twelve drops of sulphuric or 
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hydrochlorio acid. 3rd. Cover the paper again with this liquor, and dry it in the dark. 
With this paper is obtained, after twenty minutes to an hour and a half, positiye copies 
of prints. The lights are yellow, the shades yiolet ; by using a double quantity of acid 
red shades are obtained. 

23. TalhoVs Process (Chloride of Silver Paper).— 1st. Choose some thin letter paper, 
dip it into a weak solution of sea salt, and dry it with a linen rag. 2nd. Spread over 
one side only, a solution of nitrate of silver (a solution saturated and diffused with six 
or eight times its weight of water), and dry it slightly* 

24. Talbot*^ Process (Bromine of Silver Paper).— Cover some good common paper 
with a solution of nitrate of silver, then with dissolved bromine of potassium, then 
again with dissolved nitrate of silver. 2foU. After each operation, care must be -taken 
to dry the paper by the fire. 

25. Talbofs Process (Calotype).— Ist. Prepare the four following liquids : — First 
liquid, one hundred grains of nitrate of silver dissolved in two hundred and fifty grains 
of distilled water. Second liquid, five hundred grains of iodine of potassium dissolved 
in seven tfiousand grains of distilled water. Third liquid, one hundred grains of 
nitrate of silver dissolved in two ounces of distilled water; to this solution add a 
sixth part of its quantity of acetic acid. Fourth liquid, a saturated solution of crys- 
tallized gallic acid. Ist. Spread the paper over, one side only, with liquid No. 1, and 
dry it with care by the fire. 2nd. Dip it in liquid No. 2, and let it remain from two 
to three minutes ; afterwards place it in a glass vessel, and dry it, first between sheets of 
blotting-paper, afterwards by the fire ; keep it in darkness ; before making use of it, 
spread over again a mixture of equal parts of Nos. 3 and 4. Dip it for half an hour 
in water, dry it, at first, between blotting-paper, then by the fire. 

This paper is left only a few minutes in the dark-room, and the image is made 
visible by spreading over the mixture of liquids indicated (gallo-nitrate of silver). To 
fix it, the paper is plentifully washed ; it is dried between sheets of paper ; it is 
passed with rapidity over one hundred grains of dissolved bromine of potassium in one 
hundred and forty-eight to three hundred and ten grains (eight to ten ounces) of 
water ; it is once again washed and dried. 

26. TayWs Process (a modification of Talbot's method). — Ist. Impregnate the 
paper with a solution of nitrate of silver in ammonia. 2. Fix the images by plunging 
the paper in boiling water, and leaving it there for two or three days. 

27. Verigmn^s Process. — 1st. Wash the while paper with water containing a small 
quantity of hydrochloric acid, and dry it. 2nd. Let it imbibe a solution formed of two 
parts of sal-ammonia, one part of chloride of strontium, and twenty parts of water ; 
and dry it. 3rd. Dip it into a solution of silver much difi^used. 4th. Blacken it by 
exposing it for half an hour to the action of light. 5th. Let it be impregnated with a 
very sufiused solution of iodine of sodium in the dark, and place it yet wet in the 
dark-room. The action is finished at the end of twelve minutes. The image is fixed 
by employing a very diluted solution of hypo-sulphite of silver and iron ; after which 
it is washed in distilled water. 

28. Woo^s Process. — 1st. Dip the paper in water, of which three ounces contain 
two drops of hydrochloric acid. 2nd. Wash it with a mixture of iodine of iron, half a 
drachm, and one drop of the tincture of iodine in a drachm and a half of water. 
3rd. Dry it with blotting-paper, and wash it evenly over with a solution of nitrate of 
sUver (thirty grains of salt in three ounces of water). 



